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THE SUMMER MEETING IN CHICAGO 


The thirty-ninth summer meeting of the Society was held at 
the University of Chicago from Monday, June 19, to Saturday, 
June 24, in conjunction with meetings of the American As- 
sociation for the Advancement of Science and the Mathematical 
Association of America. About five hundred persons attended 
the meeting, among whom were the following two hundred 
thirty-one members of the Society: 


C. R. Adams, R. B. Adams, R. P. Agnew, A. A. Albert, E. S. Allen, R. B. 
Allen, N. L. Anderson, J. V. Atanasoff, F. L. Axen, R. W. Babcock, W. C. 
Babcock, R. W. Barnard, I. A. Barnett, Walter Bartky, W. D. Baten, H. L. 
Beard, E. F. Beckenbach, E. R. Beckwith, Theodore Bennett, B. A. Bernstein, 
H. R. Beveridge, G. D. Birkhoff, E. M. Blake, H. F. Blichfeldt, G. A. Bliss, 
H. F. Bohnenblust, J. W. Bower, C. F. Bowles, F. W. Boyce, H. R. Brahana, 
H. W. Brinkmann, W. E. Brooke, G.S. Bruton, C. T. Bumer, R. S. Burington, 
W. H. Bussey, W. D. Cairns, Helen Calkins, G. A. Campbell, J. W. Campbell, 
R. D. Carmichael, W. F. Cheney, R. V. Churchill, G. R. Clements, A. B. Coble, 
L. M. Coffin, L. W. Cohen, J. B. Coleman, J. T. Colpitts, E.G. H. Comfort, 
A. H. Copeland, Paul Cramer, A. R. Crathorne, D. R. Curtiss, E. H. Cutler, 
H. N. Davis, L. E. Dickson, L. L. Dines, B. F. Dostal, Arnold Dresden, W. L. 
Duren, R. L. Echols, W. E. Edington, M. C. Eide, E. B. Escott, H. P. Evans, 
H. S. Everett, F. J. Feinler, B. F. Finkel, C. H. Fischer, C. B. Fisher, A. H. 
Fox, T. C. Fry, M. G. Gaba, W. H. Garrett, H. H. Germond, Lachlan Gil- 
christ, B. P. Gill, D. C. Gillespie, Cornelius Gouwens, M. C. Graustein, W. C. 
Graustein, C. H. Graves, L. M. Graves, T. N. E. Greville, F. L. Griffin, B. L. 
Hagen, Harris Hancock, W. L. Hart, W. W. Hart, M. L. Hartung, O. C. 
Hazlett, E. R. Hedrick, M. R. Hestenes, E. H. C. Hildebrandt, T. H. Hilde- 
brandt, F. H. Hodge, P. G. Hoel, T. F. Holgate, D. L. Holl, J. C. Hughes, 
E. V. Huntington, M. H. Ingraham, Dunham Jackson, Nathan Jacobson, 
R. D. James, C. M. Jensen, S. A. Joffe, Evan Johnson, M. M. Johnson, L. C. 
Karpinski, A. E. Kennelly, H. J. Kersten, J. M. Kinney, Alfred Korzybski, 
W. C. Krathwohl, W. D. Lambert, A. W. Landers, Jr., M. K. Landers, E. P. 
Lane, G. B. Lang, R. E. Langer, Lincoln LaPaz, G. A. Larew, C. G. Latimer, 
V. V. Latshaw, D. H. Lehmer, D. N. Lehmer, V. F. Lenzen, Tullio Levi- 
Civita, D. C. Lewis, F. P. Lewis, R. B. Lindsay, M. I. Logsdon, A. C. Lunn, 
Dorothy McCoy, E. A. McDougle, James McGiffert, W. D. MacMillan, J. D. 
Mancill, W. A. Manning, Morris Marden, William Markowitz, Anna Marm, 
R. G. Mason, A. E. May, J. R. Mayor, C. W. Mendel, W. I. Miller, E. C. 
Molina, E. I. Moody, C. N. Moore, T. W. Moore, E. M. Morenus, R. E. 
Moritz, C. B. Morrey, Jr., Richard Morris, T. A. Mossman, E. J. Moulton, 
C. O. Oakley, H. L. Olson, F. W. Owens, H. B. Owens, Gordon Pall, Z. M. 
Pirenian, E. C. Pixley, H. H. Pixley, Tibor Radé, W. R. Ransom, Nicholas 
Rashevsky, Francis Regan, W. T. Reid, C. E. Rhodes, R. G. D. Richardson, 
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D. E. Richmond, H. L. Rietz, J. F. Ritt, H. P. Robertson, Selby Robinson, 
A. E. Ross, W. E. Roth, D. A. Rothrock, L. L. Runge, R. G. Sanger, H. E. 
Schoonmaker, Henry Schultz, W. A. Shewhart, R. C. Shook, Grace Shover, 
E. B. Skinner, H. E. Slaught, M. M. Slotnick, C. H. Smiley, Burke Smith, 
W. M. Smith, E. S. Sokolnikoff, I. S. Sokolnikoff, A. A. Stafford, M. E. Stark, 
R. C. Stephens, Guy Stevenson, E. C. Stokes, E. B. Stouffer, C. J. Stowell, 
D. J. Struik, M. M. Sullivan, W. D. Tallman, M. E. Taylor, V. B. Teach, 
H. P. Thielman, E. W. Titt, W. J. Trjitzinsky, P. L. Trump, A. W. Tucker, 
B. M. Turner, H. L. Turrittin, A. M. Tuttle, E. B. Van Vleck, G. W. Walker, 
R. J. Walker, H. S. Wall, M. J. Weiss, W. L. G. Williams, E. B. Wilson, E. W. 
Wilson, L. A. Wolf, Y. K. Wong, F. E. Wood, B. F. Yanney, C. H. Yeaton, 
E. I. Yowell. 


The chief feature of the meeting was the number of invited 
addresses by European and American mathematicians. Of 
these addresses, four, namely those by Professors G. D. Birk- 
hoff, L. E. Dickson, and Lipét Fejér, and the first address by 
Professor Tullio Levi-Civita were an hour in length and each 
was a report on achievement in some field of mathematics. The 
other invited addresses were somewhat shorter. The Society is 
indebted to the Century of Progress for making possible the par- 
ticipation of Professor Lipét Fejér of Budapest and Professors 
Tulio Levi-Civita and Enrico Bompiani of Rome. 

On Tuesday afternoon Professor Levi-Civita and Professor 
G. D. Birkhoff gave addresses on Some mathematical aspects of 
the new mechanics, and Quantum mechanics and asymptotic 
series, respectively. This was a joint meeting of the Society and 
Section A of the A.A.A.S. at which members of the American 
Physical Society were guests of the mathematicians. About 
five hundred attended this session. President Coble presided. 
Professor Levi Civita’s address has appeared in the August 
issue of this Bulletin; Professor Birkhoff’s address will appear 
in the October issue. 

A second session of the Society and Section A was held on 
Wednesday morning at which Professor Fejér spoke on The 
infinile sequences arising in the theories of harmonic analysis, of 
interpolation, and of mechanical quadratures. This was followed 
by papers entitled On the use of Ceséro means in determining 
criteria for Fourier’s constants by Professor C. N. Moore, and 
Certain problems of closest approximation by Professor Dunham 
Jackson. President Coble presided. Professor Fejér’s address 
has appeared in the August issue of this Bulletin; the addresses 


1933-] SUMMER MEETING IN CHICAGO 635 


of Professors Moore and Jackson will appear in early issues of 
this Bulletin. 

On Wednesday afternoon the Society and Section A held a 
symposium on geometry at which the following addresses were 
delivered: Nets on a surface and extension of trigonomeiry by 
Professor Levi-Civita, Invariant methods in differential geometry 
by Professor W. C. Graustein, and Deformations of higher species 
of surfaces and manifolds by Professor Bompiani. Professor 
C. N. Moore presided. 

The Friday afternoon session was devoted to number theory. 
Professor L. E. Dickson spoke on Recent progress in additive 
number theory. This address, to be published in the October 
issue of this Bulletin, was followed by a number of contributed 
papers. President Coble presided. 

The sessions on Monday afternoon, Thursday morning, and 
Friday morning were devoted to short contributed papers. 

The Mathematical Association met on Tuesday morning and 
Thursday afternoon. On Saturday afternoon the Society met in 
a joint session with Section A and the Mathematical Associa- 
tion at Northwestern University where Professor T. F. Holgate 
gave an illustrated talk on Mathematical reminiscences of the 
World’s Fair of 1893. Professor H. E. Slaught presided. 

Following this final session, tea was served by the ladies of 
the Department of Mathematics of Northwestern University. 

The meeting on Wednesday afternoon was held in the Italian 
Building of the Century of Progress Exposition. With the excep- 
tion of the Saturday session at Northwestern University, all 
other sessions were held at the University of Chicago. 

On Friday evening a joint dinner of the Society and Mathe- 
matical Association was held in Judson Court. Two hundred 
forty-four mathematicians and their guests attended this 
dinner. Professor G. A. Bliss acted as toastmaster and called 
upon Professor Fejér who extended his greeting to the Society 
in Hungarian, after which this was translated by Mr. Med- 
gyesy, the Hungarian Consul General. Professor Levi-Civita 
spoke in Italian, and Professor Bompiani translated his talk. 
Then Professor Bompiani spoke. Professor Niels Bohr spoke on 
the situation of mathematicians and physicists in Central 
Europe. Talks by Presidents Arnold Dresden and A. B. Coble 
concluded the program of the evening. 
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On Monday evening members of the Society were guests of 
the Century of Progress at a reception given by the Century of 
Progress and the A.A.A.S. to the foreign guests. 

Most of the visiting mathematicians were housed in Judson 
Court, residence hall for men of the University of Chicago. 
Meals were served here. This building and the Common Room 
in Eckhart Hall served as social centers for the meeting. The 
ladies of the Department of Mathematics of the University of 
Chicago served tea daily at Eckhart Hall. This added much to 
the pleasure of the meetings. The arrangements made by the 
local members for the meetings and for the comfort of the visitors 
were carried through with great success. In spite of a heavy 
program and the attractions of the Century of Progress Expo- 
sition, fine facilities for social contacts were afforded. The 
gratitude of the Society to those making these arrangements was 
voiced by Professor C. R. Adams at the meeting on Friday 
when a rising vote of thanks to the local committee and others 
was unanimously passed. 

The Council met on the evening of Tuesday, June 22. 

The following fourteen persons were elected to membership 
in the Society: 


Mrs. Jean Fleming Brown, Hunter College High School, New York City; 
Professor Herman Kyle Fulmer, Georgia School of Technology; 

Mr. Norman L. Haight, Sperry Gyroscope Company, Brooklyn; 
Professor Paul Laurence Hasty, Wilberforce University; 

Mr. Junius John Hayes, University of Utah; 

Miss Ethel Marie Hove, Wayne State Teachers College; 

Miss Mary Catherine Strain, Park College; 

Dr. M. O. Thomas, Annamalai University; 

Miss Margaret Elizabeth Waldron, Rhode Island College of Education; 
Mr. James Fletcher Wardwell, Johns Hopkins University; 

Mr. Berthold R. Wicker, St. Mary’s College, Winona, Minnesota; 


As nominees of Yale University: 


Mr. Howard Carl Frantz; Mr. Saunders MacLane; Mr. John Cochran Mont- 
gomery. 


The titles and cross references to abstracts of the papers read 
at the sessions follow below. The papers were read as follows: 
papers numbered 1 to 15 on Monday afternoon, Professor 
G. D. Birkhoff presiding; papers numbered 16 to 32 on Thurs- - 
day morning, Professor W. C. Graustein presiding ; papers num- 
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bered 33 to 54 on Friday morning, Professor E. B. Stouffer 
presiding; and papers numbered 55 to 58 on Friday afternoon, 
President A. B. Coble presiding. Miss Newton was introduced 
by Professor E. P. Lane, Mr. Peek by Dr. T. C. Fry, Mr. Lyle 
and Mr. Sharpe by Professor H. M. Gehman, Professor 
Creedy by Professor Tomlinson Fort, Mr. Alden by Professor 
F. R. Bamforth, and Mr. Oberg by Professor Dunham Jackson. 
The paper of the !ate Professor Kellogg was transmitted by 
Dr. J. J. Gergen, and that of the late Dr. Paley by Professor 
J. D. Tamarkin. Papers whose abstract numbers are followed 
by ¢ were read by title. 


1. Non-commutative polynomials and cyclic algebras, by Mr. 
Nathan Jacobson. (Abstract No. 39-5-191.) 

2. Fundamental regions for the simple group of order 168 in Ss, 
by Dr. W. I. Miller. (Abstract No. 39—7-192.) 

3. On algebraic rings and Abelian groups, by Professor H. S. 
Vandiver. (Abstract No. 39—7—193-+.) 

4. Degree and class of multiply transitive groups, by Professor 
W. A. Manning. (Abstract No. 39-3-113.) 

5. Every large number is a sum of nine values of a cubic poly- 
nomial in x, by Professor L. E. Dickson. (Abstract No. 39-7- 
194.) 

6. A set of four postulates for Boolean algebra in terms of the 
“im plicative” operation, by Professor B. A. Bernstein. (Abstract 
No. 39-7-195.) 

7. A system of independent mathematical postulates for Dirac’s 
quantum mechanics, by Mr. A. M. Tuttle. (Abstract No. 39—7- 
196.) 

8. The problem of Lagrange with finite side conditions, by Dr. 
J. W. Bower. (Abstract No. 39—7—237.) 

9. Summary of results and proofs on Fermat's last theorem 
(seventh paper), by Professor H. S. Vandiver. (Abstract No. 
39-7-197-1.) 

10. Integral domains of rational generalized quaternion algebras, 
by Professor A. A. Albert. (Abstract No. 39—7—198-1.) 

11. A second set of independent postulates for the informal 
Principia Mathematica, by Professor E. V. Huntington. (Ab- 
stract No. 39-7—235-1.) 
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12. Postulates for logic, by Mr. T. P. Palmer. (Abstract No. 
39-7-232-1.) 

13. Groups in which every operator has at most a prime number 
of conjugates, by Professor G. A. Miller. (Abstract No. 39-7- 
233-t.) 

14. Positive quaternary quadratic forms representing all but a 
finite number of integers, by Dr. A. E. Ross (National Research 
Fellow). (Abstract No. 39—-7—228-+1.) 

15. The sum of like powers of a series of numbers forming an 
arithmetical progression and the Bernoulli numbers, by Professor 
I. J. Schwatt. (Abstract No. 39-7—236-t.) 

16. Bilinear correspondences in two and in three dimensions, 
by Professor H. L. Olson. (Abstract No. 39-7—199.) 

17. Consecutive covariant configurations at a point of a space 
curve, by Miss A. V. Newton. (Abstract No. 39-7—200.) 

18. Consistency of the conditions determining Kollektivs, by 
Professor A. H. Copeland. (Abstract No. 39—7-201.) 

19. Invariance of the property of admissibility under certain 
general types of transformations, by Mr. T. N. E. Greville. (Ab- 
stract No. 39—7—202-1.) 

20. The application of the theory of admissible numbers to time 
series with variable probability, by Dr. Francis Regan. (Abstract 
No. 39-7-203.) 

21. Some new theorems on limits of variation, by Mr. R. L. 
Peek, Jr. (Abstract No. 39-5-183.) 

22. The probability law for the sum of n independent variables 
when each is subject to the law(1/(2h))sech (rx/(2h)), by Professor 
W. D. Baten. (Abstract No. 39-5-184.) 

23. On Finsler spaces, by Professor M. S. Knebelman. (Ab- 
stract No. 39-5-186-+.) 

24. A canonical form for a set of vectors, by Professor M. S. 
Knebelman. (Abstract No. 39-5—-185-1.) 

25. A neighborhood treatment of general topological spaces, by 
Mr. W. O. Gordon. (Abstract No. 39—-5—187-+.) 

26. Points of connectivity, by Professor H. M. Gehman. (Ab- 
stract No. 39-7—204-1.) 

27. Some theorems on triodic continua, by Dr. N. E. Rutt. 
(Abstract No. 39—7—205-t.) 

28. A type of homogeneity for continuous curves, by Mr. C. H. 
Wheeler, III. (Abstract No. 39-7—206-1.) 


1933.1 SUMMER MEETING IN CHICAGO 639 


29. Centers and axes of symmetry, by Mr. R. R. Lyle. (Ab- 
stract No. 39-7—207-1.) 

30. Arcs of symmetry, by Mr. B. B. Sharpe. (Abstract No. 
39-7-208-1.) 

31. Note on Riemannian function space geometry, by Dr. 
H. P. Thielman. (Abstract No. 39-7—227-1.) 

32. The completely symmetric rational self-dual septimic, by 
Dr. D. C. Duncan. (Abstract No. 39—7—230-1.) 

33. The clock problem in relativity (second paper), by Profes- 
sor J. W. Campbell. (Abstract No. 39—7—209.) 

34. A hyperbolic vector diagram and symbolic method, by Pro- 
fessor Frederick Creedy. (Abstract No. 39-7—210.) 

35. Ceriain problems in the theory of closest approximation, by 
Dr. P. G. Hoel. (Abstract No. 39-7-211.) 

36. Discontinuous solutions of the non-parametric problem of 
Mayer in the calculus of variations, by Dr. W. T. Reid. (Abstract 
No. 39-7-212.) 

37. Sufficient conditions for the problem of Bolza in the calculus 
of variations, by Dr. M. R. Hestenes. (Abstract No. 39—7—213.) 

38. Asymptotic solutions of certain ordinary differential equa- 
tions associated with multiple roots of the characteristic equation 
(preliminary report), by Mr. H. L. Turrittin. (Abstract No. 
39-7-214.) 

39. Functional invariants of integro-differential equations, by 
Professor I. A. Barnett. (Abstract No. 39-7-215.) 

40. Cauchy’s problem for systems of second order partial dif- 
ferential equations, by Dr. E. W. Titt (National Research 
Fellow). (Abstract No. 39—7—216.) 

41. On the location of the critical points of Green’s function for 
a plane region, by Professor J. L. Walsh. (Abstract No. 39-5-— 
182-1.) 

42. On the element of decomposition of a doubly periodic func- 
tion of the second kind, by Professor M. A. Basoco. (Abstract 
No. 39-5-189-1.) 

43. On the arithmetized Fourier developments of certain doubly 
periodic functions of the second kind, by Mr. G. D. Nichols. 
(Abstract No. 39-5-190-1.) 

44. Properties of differential equations arising from properties 
of the solution curves, by Mr. H. H. Alden. (Abstract No. 39-7— 
217-1.) 
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45. Converses of Gauss’ theorem on the arithmetic mean, by 
Professor O. D. Kellogg. (Abstract No. 39-7—218-1.) 

46. Derivatives, difference quotients, and Taylor's formula, by 
Dr. Hassler Whitney (National Research Fellow). (Abstract 
No. 39-7-219-1.) 

47. Systems of algebraic difference equations, by Professor 
J. F. Ritt and Dr. J. L. Doob (National Research Fellow). 
(Abstract No. 39—7—220-1.) 

48. The general case of non-homogeneous linear differential 
equations, by Dr. W. J. Trjitzinsky. (Abstract No. 39-7—221-1.) 

49. On mechanical quadratures, by Professor J. A. Shohat and 
Dr. Clement Winston. (Abstract No. 39—-7—222-1.) 

50. A note on the Jacobi condition for parametric problems in 
the calculus of variations, by Dr. M. R. Hestenes. (Abstract No. 
39-7-223-14.) 

51. A special integral function, by Dr. R. E. A. C. Paley. 
(Abstract No. 39—7—231-14.) 

52. The approximate solution of integral equations, by Mr. 
E. N. Oberg. (Abstract No. 39—7—238-1.) 

53. The generalised Bernoulli polynomial and its relation to 
the Riemann zeta function, by Dr. B. F. Kimball. (Abstract 
No. 39-7—229-t.) 

54. Concerning the equilibrium point of Green’s function for an 
annulus, by Professor A. J. Maria. (Abstract No. 39—-7—234+1.) 

55. Franklin magic squares, by Professor D. N. Lehmer. 
(Abstract No. 39-7-224.) 

56. A generalization of a theorem of Dirichlet, by Professor 
A. A. Albert. (Abstract No. 39-7-225.) 

57. Note on the invariants of the class group of a cyclic field, by 
Professor C. G. Latimer. (Abstract No. 39-7—226.) 

58. On imaginary quadratic fields whose class number is unity, 
by Dr. D. H. Lehmer. (Abstract No. 39-5-188.) 


M. H. INGRAHAM, Associate Secretary 
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THESES ON CALCULUS OF VARIATIONS, 1931-32 


Contributions to the Calculus of Variations, 1931-1932. Theses submitted to 
the Department of Mathematics at the University of Chicago. University 
of Chicago Press, February, 1933. 523 pp. 

The present volume, uniform in appearance with the one published under 
similar title in 1930 (reviewed in this Bulletin, vol. 38 (1932), p. 617), con- 
tains eight doctoral dissertations, one master’s thesis (No. 10 below), and an 
article (No. 6 below), written in pursuit of unalloyed scientific interest, rather 
than “submitted in candidacy for” a degree. It is gratifying to observe that 
the reception accorded the frankly experimental “contributions” of 1930 was 
sufficiently enthusiastic to justify a continuation of the venture. In size, in 
proof reading, in general appearance, this volume surpasses its predecessor; 
in significance of content it also marks an advance. In the preface, signed by 
Professors Bliss and Graves, under whose direction the theses contained in 
the volume were written, it is pointed out that one of the advantages of this 
form of publication of doctoral theses is that it makes it possible to give “the 
candidate for the Ph.D. degree as much freedom in his writing as is consistent 
with mathematical accuracy and clearness of style, even if the result is more 
verbose than could reasonably be approved for publication in a journal.” It 
is therefore to be understood that the volume has not been edited, that each 
author is responsible for his own paper only, and that the book is to be looked 
upon as a collection of individual papers, linked together only in so far as 
their subjects are related, and by the incidental fact that they all represent 
work done by the Department of Mathematics of the University of Chicago. 

The book consists of ten parts: 

1. Edge conditions for multiple integrals in the calculus of variations, by 
J. E. Powell, (pp. 1-62). 

2. The Euler-Lagrange multiplier rule for double integrals, by M. Coral, 
(pp. 63-94). 

3. The condition of Mayer for discontinuous solutions of the Lagrange prob- 
lem, by R. A. Hefner, (pp. 95-130). 

4. A problem in the calculus of variations suggested by a problem in economics, 
by H. H. Pixley, (pp. 131-190). 

5. Functions of lines and the calculus of variations, by R. G. Sanger, (pp. 
191-294). 

6. Sufficient conditions for a problem of Mayer in the calculus of variations, 
by G. A. Bliss and M. R. Hesteness, (pp. 295-338). 

7. Sufficient conditions for the general problem of Mayer with variable end- 
points, by M. R. Hestenes, (pp. 339-360). 

8. The problem of Bolza and its accessory boundary value problem, by Kuen- 
Sen Hu, (pp. 361-444). 

9. Jacobi’s condition for multiple integral problems of the calculus of varia- 
tions, by A. W. Raab; (pp. 445-474). 

10. A history of the classical isoperimetric problem, by T. I. Porter, (pp. 
475-523). 
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To begin with an account of the historical papers (Nos. 5 and 10), they re- 
view the literature on the subjects mentioned in their titles in a coherent, but 
not a critical, way. Dr. Sanger presents in two successive chapters the defini- 
tions for the derivative and the differential of a functional, as given by Volterra 
and Fréchet, respectively, and as developed and modified by various later 
writers; the third chapter deals with the applications of these concepts to the 
calculus of variations; it is followed by a bibliography consisting of eighty- 
three titles. No sharp distinction is made between what, using E. H. Moore’s 
terminology, might be called functions on C to A, that is, functionals, which 
associate a real number with every function of a certain class, and functions 
on C; to C2, that is, functional operations by means of which a function is 
made to correspond to a function. The work of Mandelbrojt, for instance, 
presented on pages 238-239 belongs in the latter field; most of the other work 
to the former. There is ample room for differences of opinion as to the relative 
importance to be attached to the various contributions dealt with in a historical 
survey of this character; it is not easy to obtain an adequate perspective over 
a field of which a great deal is still in the early stages of development and of 
which the importance can perhaps be appreciated only after the lapse of years. 

The subject treated by Mr. Porter, more restricted in character, and one 
which has received complete and detailed study, lends itself more readily to 
a critical discussion. The problem with which nearly the entire paper is con- 
cerned is that of proving that among all closed plane curves of given length 
the circle encloses maximum area. An interesting list of seventy-five titles 
closes the paper. That the literature relating to the extensions and generaliza- 
tions of this problem is still growing is shown for example by Abstract 114, 
published on page 208 of volume 39 of this Bulletin. 

Rather apart from the rest of the volume in character and interest is paper 
No. 4, concerned primarily with conditions for a maximum of the integrals 
S(x,y, »’) dx and ff(x, y, y’, »’) dx, in the first of which y and y’ are allowed 
to possess a finite number of finite discontinuities, while in the second y is 
supposed to be continuous, but y’ and y’’ may have a finite number of finite 
discontinuities. The conclusions reached by Dr. Pixley are that, in general, 
problems of this character, under his unrestricted conditions of admissibility, 
do not possess a solution. It would therefore be of special interest to establish 
a connection between this dissertation and the paper of Razmadzé (Mathe- 
matische Annalen, vol. 94 (1925), p. 1) in which an analogous problem with 
different conditions and different conclusions is discussed. 

In an introductory section certain problems in economics are presented 
which lead to such problems of the calculus of variations as are treated in this 
paper. It must be confessed that these questions of the calculus of variations 
are of quite sufficient interest in themselves, and that the importance of the 
monopoly problems to which they are to be applied escapes the reviewer. It 
is not clear what is the economic significance of the function 2f introduced on 
page 185, or of the conditions imposed on the constants in this function in 
order to obtain a non-vacuous result. It is to be hoped that the conclusions 
of this paper are not to be interpreted as an indication that most problems in 
economics when formulated rigorously fail to possess solutions. 

Of the seven remaining parts, three (Nos. 1, 2, 9) areconcerned with multiple 
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integrals and four (Nos. 3, 6, 7, 8), with the problems of Lagrange, Mayer, 
and Bolza. We shall briefly discuss each of these groups. 

Dr. Powell considers multiple integrals of the form /sf(x, y, p) dx in which 
x and y are respectively n- and m-partite variables, and p is the set of par- 
tial derivatives of y with respect to x. The admissible manifolds are those 
which are defined by a set of functions y(x) continuous over a bounded, closed, 
connected region S of x-space, which consists of a finite number of cells in 
which the partial derivatives of y are continuous. The vanishing of the first 
variation leads to the Euler-Lagrange equations, and to a generalization of 
the Erdmann-Weierstrass corner condition along the edges of the manifold, 
that is, the curves corresponding to the boundaries of the cells. Analogous 
edge conditions are then obtained for the related isoperimetric problem, in 
which a fixed value is assigned to a second integral of the same type as the 
one which is to be minimized. After a brief section dealing with a discontinuous 
integrand f, the edge condition is obtained once more by means of an extension 
to multiple integrals of Mason’s lemma for double integrals under slightly 
more general hypotheses. 

The extension of the Euler-Lagrange multiplier rule to problems involving 
multiple integrals and partial differential equations has progressed very siowly. 
A paper by Gross (1916) appears to be the only one in which the problem was 
materially advanced. In his contribution to the volume under review, Dr. 
Coral carries the work a considerable distance forward. The first chapter gives 
a simple treatment of the restricted problem formerly treated by Gross; the 
second chapter applies the same method to the solution of the problem of 
minimizing the double integral //f(x, y, zi, pi, qi) dx dy, (i=1, 2), by means of 
functions of a certain class which are moreover required to satisfy the differen- 
tial equation ¢(x, y, 2:, pi, gi) =0. The new method developed by the author 
consists in reducing the given problem to an associated Lagrange problem in- 
volving only simple integrals. 

In the last paper of this group, Dr. Raab applies Bliss’ method for the treat- 
ment of second-order conditions to a multiple integral of the same form as the 
one for which edge conditions were derived by Dr. Powell. In this way he ob- 
tains as the analog of Jacobi’s equation for the simple integral a system of 
linear partial differential equations of the second order of elliptic type. As a 
first step towards obtaining an analog of Jacobi’s condition for this problem 
a result is obtained which, in the main, amounts to the following: If for a 
minimizing manifold which satisfies Legendre’s condition in the stronger form, 
the Jacobi system of equations possesses a solution of class C’’ which vanishes 
along a Green’s manifold M within the domain of integration, then the corre- 
sponding first partial derivatives must all vanish on M. A Green’s manifold 
is understood to be a closed (m —1)-dimensional manifold which bounds a por- 
tion of x-space, and for which the extension of Green’s lemma is valid. A cor- 
responding result is obtained for the multiple integral in parametric form. 

Of the last group of papers in this volume, two have appeared in volume 35 
of the Transactions of this Society, namely, No. 6 (pp. 305-327) and No.7 
(pp. 479-491). A discussion of their contents is therefore not in order here; 
suffice it to say that they complete and simplify in an important respect the 
recent work done on the problems of Mayer and Bolza by Morse and Bliss. 
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Paper No. 3 extends to the Lagrange problem in parametric form the re- 
sults obtained by Graves (American Journal of Mathematics, vol. 52 (1930)) 
for discontinuous solutions of problems in n-space. Dr. Hefner’s paper follows 
closely not only the methods used by Graves, but also the language used by 
that author. The most important result obtained is the extension of the Mayer 
condition to extremaloids, that is, to sets of functions yi(x), \a(x), of which the 
latter are continuous except possibly at corners, the former continuous, while 
together they satisfy the Euler equations and the corner conditions. The defi- 
nition of conjugate points introduced by Graves is carried over to this prob- 
lem and it is shown that these points are obtained for values of the parameter 
which cause a certain determinant to vanish or to change sign. 

In paper No. 8, Dr. Hu deals with the problem of Bolza in essentially the 
same form as was used by Morse (American Journal of Mathematics, vol. 53 
(1931)). He gives, however, a new formulation of the accessory problem in 
terms of a function J2(é, 7) involving the end values of the variations as well 
as an integral connected with the second variation, a system of linear differ- 
ential equations, end conditions, and the additional condition 


+8 + nim) dx =1. 


This accessory problem is shown to be equivalent to a boundary value prob- 
lem involving a parameter c. It is in terms of this boundary value problem 
that the principal results of the paper are obtained, namely, a necessary and 
sufficient condition for a permanent sign of J2(£, 7) for all variations which 
satisfy the conditions of the accessory problem, and a set of sufficient condi- 
tions. Further study of the boundary value problem and the related minimum 
problem lead to oscillation and comparison theorems, stated in terms of the 
distribution of the focal points of the manifold determined by the end condi- 
tions. This paper represents a valuable contribution to the study of the inter- 
relations between the field of boundary value problems and the calculus of 
variations. 

ARNOLD DRESDEN 


— 
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HANCOCK ON ALGEBRAIC NUMBERS 


Foundations of the Theory of Algebraic Numbers. By H. Hancock. Vol. I. Intro- 
duction to the General Theory. 27+-602 pp. Vol. II. The General Theory. 
26+654 pp. New York, Macmillan, 1931-32. 


Hancock’s new book is easily the most voluminous treatise in the litera- 
ture on algebraic numbers and ideal theory. The publication of such a hand- 
book in English is in itself quite remarkable since ideal theory, both in alge- 
braic fields and in abstract rings, mainly has been a continental or more spe- 
cifically a German branch of mathematics. Textbooks in other languages have 
been few. Reid’s book containing an elementary treatment of quadratic fields 
seems to have been the only contributions on the subject in English. 

Since the time of Gauss the theory of algebraic numbers has been considered 
as one of the spires of mathematics and Hancock approaches his subject in an 
appropriate spirit: “By virtue of the simplicity of its foundations and the rigor 
of its deductions, arithmetic stands alone in the beauty and harmony of its 
truths. A divine gift, it offers proof that the mind is a reality attested by the 
sciences on the one hand, and the philosophies on the other. The province of 
arithmetic in this high position between science and philosophy, is both to serve 
and to be served in the quest of higher truths.” 

In the introduction the author discusses the natural problem of the founda- 
tions of ideal theory and decides to follow mainly the ideas of Dedekind, while 
their relations to the theories of Kronecker and Hensel are emphasized. This 
seems to be the simplest and most practical way of building up the ideal theory 
in algebraic fields. The relation between the various theories of Kummer, 
Dedekind, Zolotareff, Kronecker, Hensel, Priifer, and others are fairly well 
known at the present time and a parallel development of all theories would be 
superfluous. Dedekind’s point of view is in many ways both the simplest and 
the most general and this opinion, it seems to me, is confirmed by the facility 
with which the theory can be extended to abstract rings. It is true, however, 
that Hensel’s theory has received a new impetus through the recent investiga- 
tions of Krull on rings with generalized absolute values (Bewertungsringe). 

Hancock’s book deals exclusively with the classical ideal theory in alge- 
braic fields. In the first volume one finds the foundations, beginning with the 
principal properties of polynomials, resultants, discriminants, and other pre- 
liminary notions. Then the definitions and main properties of fields, algebraic 
integers, units, bases, discriminants, and applications to quadratic and cubic 
fields are given, all following the well established lines of the theory. In the 
Chapters 5-7 one obtains a detailed discussion of the algebraic moduli intro- 
duced by Dedekind and in a form which is almost identical to the presenta- 
tion in the supplements of the fourth edition of Dirichlet’s Number Theory. 
The following Chapter 8 contains the elements of Kronecker’s modular sys- 
tems. In my opinion it would have been wiser to omit these chapters on modu- 
lar theory in volume I and include them at the beginning of volume II where 
they are applied for the first time. Volume I would then have contained only 
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the elementary parts of ideal theory. As it stands the modular theory forms an 
unnecessary obstacle to the ensuing chapters of the first volume. 

The remaining half of the first volume deals with ideal theory in quadratic 
and cubic fields. It gives a comprehensive account of the elements of ideal 
theory and the clear and easy style should make it a good introduction for be- 
ginners in the subject. The presentation seems to be inspired by Sommer’s 
book on algebraic numbers, since both the subject matter and the treatment 
show great similarities in both books. Chapter 9 treats the properties of ideals 
in quadratic fields and next follows a discussion of the quadratic law of re- 
ciprocity, the norm residue symbol of Hilbert, and the theorems on genera in 
quadratic fields. There is one chapter containing applications to Fermat’s 
theorem for the exponents »=3 and m=4, another on the relation between 
quadratic forms and ideals, and a final chapter on cubic fields. The treatment 
of quadratic fields is a little cumbersome due to the necessity of splitting each 
proof into cases. This holds not only for Hancock’s book but also for most 
other accounts. At the present time it should be possible to condense this 
theory by using the same methods as for general relative cyclic fields. 

I should like to end this discussion of the first volume by an observation 
in connection with the determination of the prime ideal decomposition of a 
prime p #2 in a quadratic field K(m'?). When m #0 (mod p) the decomposition 
depends on the value of the symbol (m/p), that is, on the solvability of a con- 
gruence x?=m (mod p). Both in Sommer and Hancock it is assumed that an 
eventual solution a is taken such that a2—m#0 (mod p*) and then 


It should be observed that this condition on a is unnecessary and that it could 
have been avoided by a slightly different proof. 

The second volume contains a large number of topics from the theory of 
ideals. Hancock deduces the principal properties of ideals using the full ap- 
paratus of modular theory and following closely the presentation by Dedekind. 
This is certainly not the simplest method of introducing ideal theory, but on 
the other hand, it gives a more complete background for the results. However, 
I should have preferred to see the theory developed along the more modern 
lines of abstract ideal theory, giving, for instance, the much shorter proof by 
Krull for the fundamental theorem. 

In the first two chapters the main properties of moduli, ideals, integral 
ideals, norms, and residue systems are discussed and then follows a chapter on 
prime ideals including the proof for the unique decomposition theorem, various 
elementary properties of prime ideals, and also an introduction of ideal classes. 
Another chapter gives an outline of Kronecker’s ideal theory and then there 
is a second proof of the main theorem by Hurwitz. The theory of discriminant 
divisors is given in the same way as in Bachmann’s book on the arithmetic of 
algebraic numbers. Dirichlet’s theory of units is developed in two different 
ways and Minkowski’s geometrical considerations are applied to the represen- 
tation of the class number by means of the Dedekind zeta-function and to Dede- 
kind’s formula for the class number of rings. There is a short account of the 
theory of decomposable forms and next an extensive discussion of relative 
fields with applications to relative quadratic fields and with some elementary 
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remarks on class fields. The results of Dedekind and Hilbert on the connection 
between ideals and group theory are derived, preceded by an account of the 
Galois theory of almost 100 pages. The final chapter contains some of the 
properties of p-adic numbers. 

As a whole the second volume is not as well composed as the first. The vari- 
ous topics stand isolated with little or no attempt to connect them to an or- 
ganic structure. The long elementary discussion of the Galois theory might 
well have been omitted since a book on algebraic numbers cannot be expected 
to be a textbook on all algebraic theories. Some of the topics are rather obso- 
lete: as an example I mention the theory of common index divisors which, ac- 
cording to more recent points of view, owe their importance to the imperfec- 
tion of the method applied and not to their intrinsic properties. 

I feel certain that Hancock’s book will be used as textbook in a large num- 
ber of courses on algebraic numbers and that it will prove very helpful, par- 
ticularly for those students whose knowledge of the German language does not 
permit them to read the sources with facility. As I have already mentioned, 
the book is clearly written and several of my graduate students in a course on 
ideal theory have expressed their satisfaction with its presentation. 

However, it cannot be denied that the book has various defects, some of 
which I consider to be serious. First of all, it is too bulky. I have already in- 
dicated several chapters which could have been omitted without great loss 
But there are other reasons for the great size of the book than the rich- 
ness of the material: almost every theorem of importance is proved in 
at least two ways and several in still more ways. The fundamental theorem on 
the unique decomposition of ideals is proved three or four times in Volume 2 
and in additioa the full ideal theory is developed independently both for 
quadratic and cubic fields in Volume 1. In some cases it may clarify a theory to 
give different proofs, but to this extent it seems an unnecessary repetition only 
tiring the reader. 

The main sources for Hancock’s book are obviously: Sommer’s Lectures on 
Number Theory; Bachmann’s General Arithmetic of Number Fields; Dedekind’s 
Supplements to Dirichlet’s Number Theory; Hilbert’s Report; and Weber’s 
Algebra. These are all admirable contributions to the theory of ideals, but it 
should be remembered that they were published more than 25 years ago and 
most of them are considerably older. Since then the theory of algebraic num- 
bers and ideals has made great strides, with new progress in older problems 
and new channels opened up. Of this development Hancock’s book gives no in- 
dication. It leaves the student without bringing him in touch with modern 
problems and without bridging the gap to present day periodical literature. 

Hancock’s book will probably be widely used as a reference book and hence 
have an influence on future English nomenclature. This prompts me to make a 
final observation about the notation used in the book. It seems to me that the 
translations of the German terms are not always fortunate, although I admit 
that it may bea matter of taste. I should have preferred the term field to realm, 
fundamental field to stock realm, discriminant to basal invariant, conductor 
to ring leader, etc. Terms like Gattung and genuses should have been avoided. 


OysTEIN ORE 
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Puzzles and Curious Problems, By H. E. Dudeney. London, Thos. Nelson and 
Sons, 1932. 195 pp. 


Alte und Neue Mathematische Spiele. Eine Einfiihrung in die Unterhaltungs- 
mathematik. By G. Kowalewski. Leipzig and Berlin, Teubner, 1930. vi+ 
145 pp. 

Dudeney died in 1930 and the first of the volumes under review was pre- 
pared, from papers he had left behind, by his wife, the well known English 
novelist. A biographical sketch is given in the preface. For many years he was 
the famous inventor of mathematical recreations for Tit-Bits, Weekly Dis- 
patch, Daily News, and the Strand Magazine, and he published four attrac- 
tively written and ingenious volumes: The Canterbury Puzzles (1907; second 
ed., 1909), Amusements in Mathematics (1917), Modern Puzzles and How to 
Solve Them (1926), and The World’s Best Word Puzzles (1926). Dudeney is also 
the author of the article on magic squares in the last edition of the Encyclo- 
paedia Britannica. 

In the present volume there are 365 problems classified under the headings: 
arithmetic and algebraic problems, geometric problems, moving counter 
problems, unicursal and route problems, combination and group problems, 
magic square, measuring, weighing, and packing problems, etc. Solutions oc- 
cupy pages 127-189. There is a good index. 

The work of Kowalewski is something of a very different character, and is 
filled with material of strong appeal for the mathematician. The motto for the 
book, quoted from a letter of Goethe to Schiller, is highly appropriate. It is: 
“Ubrigens ist nur alles verhasst, was mich bloss belehrt, ohne meine Tatigkeit 
zu vermehren oder zu beleben.”’ Kowalewski’s single previous publication in 
this field was his pamphlet on the Boss Puzzle und Verwandte Spiele (Leipzig, 
1921)*, but while at the University of Prague (1912-19), he gave lectures on 
mathematical recreations. In America the Boss puzzle is familiar as the fifteen 
puzzle, through papers of Johnson, Story, and Frazer; a detailed historical 
account of the problem is given in the monumental work of Ahrens (Mathe- 
matische Unterhaltungen und Spiele, 2d ed., Leipzig, vol. 2, 1918, Chapter 19). 

Kowalewski’s little book contains five chapters, the first (p. 1-20) of which 
is entitled The colored cubes of Major MacMahon. Here, as elsewhere, there 
is scarcely any reference to the literature of the subject, no hint as to where 
MacMahon discussed the problem. Hence it may be noted that the Major’s 
paper On the thirty cubes constructed with six coloured squares was published 
in the Proceedings of the London Mathematical Society ((1), vol. 24 (1893), 
pp. 145-155). The statement of the problem, involving rotations of cubes, 
would take too much space. It is merely to be noted that two solutions of 
MacMahon’s problem are set forth, a notable relation between them is indi- 


* Mathematica Delectans. Ausgewéhlte Kapitel aus der Mathematik der Spiele 
in gemeinverstindlicher Darstellung, Heft 1. 
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cated, a new game with MacMahon cubes is formulated and solved, and a new 
form of the cube game, involving hemispheres, is given. 

The second chapter (p. 21-35), entitled The mysterious grid or the thought 
reader, seems to be a new mathematical game involving the binary scale of 
notation. 

In the third chapter (pp. 35-61) on The game of nim or fantan or three 
heaps, it is noted that the mathematical theory of the game, and its name 
nim, were first given by C. L. Bouton, of Harvard University, in Annals of 
Mathematics, 1901, and it is remarked that “‘die weitgehendste Verallgemein- 
erung des Nimspieles verdanken wir dem beriihmten amerikanischen Mathe- 
matiker E. H. Moore.” This was published in the Annals, 1910. In both of these 
discussions the binary scale is employed. Most of the chapter is taken up 
with the discussion of modifications of the conditions of the game and with 
consideration of the relation of the discussion to that of Bouton and Moore. 

The long fourth chapter (pp. 61-125) on Puzzles of arrangement, deals with 
a variety of problems, such as the Boss-puzzle, Sir Wm. R. Hamilton’s do- 
decagon game (Quarterly Journal of Mathematics, vol. 5 (1862)), and a new 
kind of closed knight’s move. The last chapter sets forth different forms of 
solitaire playing. 

This valuable book notably supplements such works in English as those of 
Ball and MacMahon, and lives up to its motto throughout. Moreover the 
style of presentation is, for the most part, very pleasantly informal. 

R. C. ARCHIBALD 


Einfiihrung in die theoretische Physik. In three volumes. By Clemens Schaefer. 
Volume 3, Part 1: Elektrodynamtik und Optik. Berlin and Leipzig, de Gruy- 
ter, 1932. 918 pp. 


A perusal of Professor Schaefer’s admirable account of the classical electro- 
dynamics and optics is like a visit to an old friend who is familiar with the great 
achievements of the past and can describe many modern discoveries in well- 
chosen language. 

The first three chapters deal with static electric and magnetic fields and 
steady electric currents. The account of electromagnetic theory begins in 
Chapter IV, which contains a formulation of the laws for non-stationary proces- 
ses. This is followed by a study of quasi-stationary currents and of electro- 
magnetic waves in insulators and conductors. There is an admirable account 
of the optics of perfectly transparent media in which the phenomena of reflec- 
tion are beautifully illustrated by diagrams indicating the flow of energy in the 
two media for the cases of partial and total reflection. 

The chapter on the optics of crystals, supplemented by one on geometrical 
optics and diffraction, provides a clear elementary introduction to crystal theory. 

There is a good presentation of the theory of electrons and dispersion which 
contains a brief account of its recent application by Larmor, Appleton, Nichols, 
and others to explain the striking fact that the range of the long waves of wire- 
less telegraphy has a marked minimum for a wave-length of 200 m. The ther- 
modynamical theory of radiation is well presented and the chapter on relativity 
closes with a sketch of the general theory, which the author regards as not yet 
fully established by the astronomical tests. H. BATEMAN 
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The Theory of Functions. By E. C. Titchmarsh. Oxford University Press, 1932. 
x+454 pp. 


Assuming a foundation of elementary analysis, as provided by Hardy’s 
Course in Pure Mathematics (Cambridge, Fifth Edition, 1928), this volume 
introduces its readers to a number of branches of the theory of functions. A 
comprehensive first chapter on infinite processes is followed by eight chapters 
on the theory of functions of a single complex variable and four quite indepen- 
dent chapters on functions of a real variable, which are included because of the 
conviction of the author that their contents form a necessary part of the equip- 
ment of a student of modern analysis. The exercises include many useful 
theorems and form an attractive feature of the work. An extensive bibliography 
is an aid to further study. 

The discussion throughout reveals the author’s wide acquaintance with 
recent literature and contains many improvements and refinements of exposi- 
tion derived from that source. The treatment of analytic functions is based on 
the Cauchy integral theorem. An analytic function is any differentiable func- 
tion. The term region is left undefined, except for the remark that the interior 
of a square or circle is a region, and the theory of Jordan curves and boundaries 
of regions is left aside with the remark that the subject belongs to analysis 
situs. The chapters on analytic functions, residues, and analytic continuation 
are followed by a chapter on the maximum-modulus theorem containing results 
credited to Schwarz, Vitalli, Montel, Hadamard, Carathéodory, and Phrag- 
men-Lindeléf. Chapter 6 on conformal representation contains an attrac- 
tive discussion of simple functions and their application to the problem of the 
representation of a region on a circle. The next three chapters discuss the 
properties of functions defined by power series and Dirichlet series. They 
contain an exposition of the beautiful and powerful theory of over-convergence 
and carry the student to the frontier of the subject of integral functions. 

The chapters on real functions consider the measure of linear point sets, 
Lebesgue integrals, derivates, functions of bounded variation, change of 
variable in a definite integral, convergence in mean, and repeated integrals. 
The final chapter, on Fourier series, includes the Riesz-Fischer theorem 
together with discussions relating to the uniqueness of trigonometrical series 
and Fourier integrals. 

In evaluating a work of this extent it is important to consider the omissions. 
The geometrical side of analytic function theory receives scant consideration. 
There is little on algebraic functions, no mention of groups of linear transfor- 
mations and the classes of functions defined by differential equations. The 
chapters on real functions contain very little on the descriptive properties of 
sets of points. The topics transfinite arithmetic, classification of functions, 
Baire and Suslin sets, Borel measure, metric density, and the well known 
Weierstrassian result regarding the representation of a continuous function by 
a uniformly convergent sequence of polynomials are excluded. The author 
has failed to utilize the opportunity to apply Lebesgue integration to contour 
integrals and the summation of series to power series. The discussion of sum- 
mation of series is very brief and does not suggest its importance to the 
student of analysis. 
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Thus the student is led deeply into some parts of the theory of functions 
and left ignorant of others of comparable importance. The concentration on 
functions of a single variable is a further disadvantage. Works of this type, 
valuable as they are, show by their condensations, omissions, and inevitable 
lack of balanced emphasis, the importance of collections of monographs each 
devoted to the exposition of a single field. 

The author and publishers are to be congratulated on the presentation of a 
work so useful and attractive. The typography is unusually clear and restful 
to the eye. As a whole the book is timely and accurate. It is convenient to have 
in one compact volume demonstrations of so many fundamental propositions 
with indications of many more in exercises and citations. A brilliant scholar- 
ship and much teaching experience have been combined in an interesting and 
reliable introduction to a large part of the theory of functions. 

E. W. CHITTENDEN 


La Relativité: 1. Cinématique de la Relativité. By E. Bauer. 2. La Dynamique 
Relativiste et I’ Inertie de l’ Energie. By F. Perrin. 3. Conséquences de la Rela- 
tivité dans le Développement de la Mécanique Ondulatoire. By L. de Broglie. 
4. La Théorie Einsteinienne dela Gravitation; les V érifications Expérimentales. 
By G. Darmois. 5. Le Parallélisme Absolu et la Théorie Unitaire du Champ. 
By E. Cartan. 6. La Relativité; Conclusion Generale. By P. Langevin. Paris, 
Hermann, 1932. 


This is a series of six monographs, issued separately as parts of the series 
Actualités Scientifiques et Industrielles, and forming a symposium on Relativ- 
ity under the auspices of the Centre International de Synthése and directed by 
P. Langevin. The treatment is quite elementary and in general non-mathe- 
maticai. M. Bauer’s part deduces in some 23 pages the Lorentz transformation 
and its elementary consequences. The deduction is unsatisfactory because it 
is assumed, p. 18, that because when x*+y*+2?—Cf =0, then x?+y"-+2"—ct? 
=0, it follows that x*?+ ?+2?-—C#=x"+y2+2'2—c#t’2. M. Perrin’s part (19 
pages) gives the elementary dynamical consequences of the Lorentz formulas 
(transverse and longitudinal mass, variation of mass with velocity, etc.). In the 
third part (14 pages) L. de Broglie shows the connection between the Lorentz 
formulas and the fundamental quantum relation E =hy, and how the relativity 
theory resolves the conflict between the wave and corpuscular theories of light 
(pressure on a reflecting mirror, relation between Fermat’s principle and the 
principle of Maupertuis). Part 4 (30 pages), by G. Darmois, discusses Schwarz- 
schild’s centro-symmetric solution of the equations of general relativity in free 
space and its application to the classical verifications of the theory (secular 
advance of perihelion of the planets, deflection of a ray of light passing near the 
sun, spectrum shift to the red). Part 5, by E. Cartan, is to the reviewer the 
most interesting of all. In less than twenty pages, and without mathematical 
symbols, is developed a readable and thought provoking account of the theory 
of distant parallelism and of the significance of torsion as opposed to curvature 
of space. In part 6, Langevin gives, in some 15 pages, a general summary. 

Taken as a whole the set of six monographs forms a useful résumé of the 
elementary parts of relativity theory. 

F. D MURNAGHAN 
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The Physical Significance of the Quantum Theory. By F. A. Lindemann. Oxford, 
Clarendon Press, 1932. 148 pp. 


Many books have been written recently with the object of describing the 
mathematical methods and rules for applying the quantum theory to various 
physical phenomena. But a physicist feels that there is something lacking. 
He wishes to know why these particular rules are adopted, what physical 
principles are back of them. To answer by saying that they lead to results 
confirmed by experiment is not wholly satisfying. This book of Lindemann’s 
is an attempt to meet this need of physicists. 

The author’s thesis is that the failure of the classical theories lies in the 
inadequacy of our spatio-temporal descriptions. If we try, for example, to 
measure the distance between two objects by placing a measuring rod between 
them, we can never get an exact result, because the very operation of bringing 
the rod in contact with the bodies deforms them and it. The ideal rigid solid 
does not exist. And so it is with all measurements in physics; approximate 
results only can be obtained. So taking Heisenberg’s principle of uncertainty 
as a starting point, Lindemann obtains in a very simple way the characteristic 
values of the energy for a simple rotator, the harmonic oscillator and the 
hydrogen atom. Unfortunately, the first two do not give exactly the same re- 
sults as the wave-mechanics yields. And so it cannot be said that he has got 
to the real physical significance of the quantum theory. However, he has made 
an interesting attempt; a physicist will find much of interest in the book even 
if he cannot accept all the arguments. And such attempts as this, even if they 
do not reach their goal, are well worth while. The book is well written, but it 
does seem that a book published at Oxford should spell the name of the dis- 
coverer of the electron correctly. 

E. P. ADAMS 


Aufgabensammlung zu den gewohnlichen und partiellen Differentialgleichungen. 
By G. Hoheisel. (Sammlung Géschen, No. 1059.) Berlin, Walter de Gruyter, 
1933. 148 pp. 


This book, in the convenient pocket size of the Sammlung Géschen, is in- 
tended to accompany two other texts in the same collection, Gewéhnliche 
Differentialgleichungen, No. 920, and Partielle Differentialgleichungen, No. 1003. 
References to the earlier volumes are made occasionally to amplify the theory, 
but this volume is almost complete in itself. For each topic considered the 
theory is summarized and illustrated by examples, then followed by a brief 
list of problems. At the end of the treatment of ordinary differential equations 
there is a collection of 117 miscellaneous problems, making a total of 203 in 
the first part. The second part is devoted to partial differential equations and 
contains 33 problems grouped under the different topics. 

The author has not intended to include routine drill problems but has made 
his selection with the idea of helping the student to a better conception of the 
underlying theory. There is a brief solution of each problem, but it does not 
immediately follow the statement and the conscientious student may seek his 
own solution before accepting hints from the writer. 

W. R. LonGLeY 


1933-] SHORTER NOTICES 653 


Mécanique Quantique et Causalité. D’aprés M. Fermi par André George. 
Paris, Hermann, 1932. 18 pp. 


The present booklet, which appeared as the fifth publication of the well 
known series Exposés de Physique Théorique, is an illustrative commentary on 
a memoir by Enrico Fermi (Nuovo Cimento, new series, vol. 7, 10, pp. 361- 
366). 

Causality is interpreted as determination of future events. After a brief 
review of the status of classical causality, the author proves, in a very elegant 
manner, the equivalence of the two quantum mechanical methods of defining 
states: (a) in terms of instantaneous values of physical quantities, (b) by means 
of ¥-functions. He then shows that if a physical quantity is measurable with 
precision at a given time, the value of that quantity can be calculated defi- 
nitely for any later time. This fact is illustrated by a detailed consideration of 
a simple special case: one-dimensional uniform motion. 

The restrictions of the causality principle spring mainly from Heisenberg’s 
theorem of related indeterminacies, which claims the impossibility of simul- 
taneous measurements of canonically conjugate quantities. L. de Broglie adds 
parenthetically the observation that knowledge of the present value of a phys- 
ical quantity permits of no conclusion regarding its value at a time prior to the 
measurement, since the physical system may not have been in a pure state. In 
the conclusion it is pointed out in what manner the recent ideas of Bohr, 
Landau, and Peierls impose further restrictions upon the conventional under- 
standing of causality. 

The discussion is lucid and convincing; it makes no pretense to solve the 
causality problem in its entire complexity, but adds a few interesting side 
lights. 

HENRY MARGENAU 


Notions de Mécanique Ondulatoire; les Méthodes d’ Approximation. By L. Bril- 
louin. Paris, Hermann, 1932. 34 pp. 


This is No. 39 of the series Actualités Scientifiques et Industrielles and the 
first of a ‘‘sub-series’’ devoted to quantum theory under the general direction 
of L. Brillouin. The connection between the wave-equation and the Hamilton 
first-order equation by which solutions of the latter may be used to furnish 
approximations to solutions of the former is carefully developed. A problem 
in one degree of freedom involving the method of steepest descent (méthode de 
col) for the approximate evaluation of definite integrals is worked out in detail. 
An account is given of Schrédinger’s method of perturbations, and a theory 
applicable to large perturbations is sketched; this involves infinite determin- 
ants, and the treatment is heuristic, no convergence questions being discussed. 
A short section is devoted to non-conservative systems and Dirac’s applica- 
tion of the method of variation of constants. The treatment assumes familiarity 
with the methods of wave-mechanics and is very useful in giving concreteness 
to questions which often remain very abstract in more elaborate treatments. 


F. D. MuURNAGHAN 
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Hydrodynamics. Report of the Committee on Hydrodynamics, National Re- 
search Council: Hugh L. Dryden, Francis D. Murnaghan, H. Bateman. 
Washington, National Research Council, 1932. 634 pp. 

When one thinks of hydrodynamics, Lamb’s invaluable treatise nearly 
always comes first to the mind. But the hydrodynamics of Lamb is mainly 
that of an ideal fluid, and there is more emphasis placed on getting satisfactory 
mathematical solutions of the various problems considered than there is on 
getting solutions that correspond to the results of observation. As Lord 
Rayleigh once remarked, “‘It is little wonder that practical men should declare 
that theoretical hydrodynamics has nothing at all to do with real fluids.” 
The development of mechanical flight in particular, and other applications of 
fluid motion, in recent years, have made the study of real fluids a matter of 
great importance. An actual need existed for a comprehensive survey of what 
has already been accomplished in modifying the classical treatment of hydrody- 
namics so as to bring theory closer to experiment. The National Research 
Council is to be congratulated on their selection of authors, who have so admir- 
ably performed this service. 

The opening chapter of this Report is contributed by Dryden, who gives 
a general view of the need for such a work, discusses the principle of dynamical 
similarity, and shows the significance of the Reynolds number in all cases of 
the flow of real fluids. 

The second chapter, by Murnaghan, is mainly concerned with the calcula- 
tion of the forces on aero-foils obtained by conformal transformation from a 
circular cylinder moving in a perfect fluid with circulation. This is a subject 
which is only briefly touched upon by Lamb. The treatment has many points 
of novelty, and copious references are given to the original sources. 

The remainder of the volume, about six-sevenths of the whole, is contrib- 
uted by Bateman. First there is a chapter on the physical properties of a 
viscous fluid with an excellent discussion of the experimental methods of deter- 
mining the coefficient of viscosity. Then follows the mathematical theory of 
the motion of viscous fluids, and an application to those problems which have 
thus far been brought within the scope of the theory. The boundary layer 
theory of Prandtl receives an adequate treatment. The subjects of turbulent 
flow, and the influence of compressibility on the motion of viscous fluids, 
complete the Report. It would serve no useful purpose to attempt to give here 
an account of all the topics that are discussed. The physical interest is always 
kept in view, and there is constant reference to experimental results. One must 
be amazed at the encylopaedic knowledge of the author and his industry in 
gathering together and assimilating such a wealth of material. There are nearly 
two thousand different names listed in the index. Of course by no means all 
of them are referred to in the text, but references are given to their writings. 

Except for an account of the present state of the theory of shock waves, 
or waves of discontinuity, in compressible fluids, the subject of wave motion, 
which forms nearly half of Lamb’s treatise, is not included in this Report. 

This Report is an important contribution to the subject of hydrodynamics, 
and it will be found to be of the greatest value by all who are interested in the 
newer developments of the subject. 

E. P. ADAMS 


1933+] SHORTER NOTICES 655 


Reelle Funktionen. Erster Teil: Punktfunktionen. By Hans Hahn. Leipzig, 

Akademische Verlagsgesellschaft, 1932. xi+415 pp. 

As is indicated in the preface, this is hardly a new edition of the earlier 
(1921) Theorie der reellen Funktionen by the same author. Instead it is an 
entirely new treatment of the subject which has been occasioned, as the author 
remarks, by the great developments in this field during the past decade. The 
first glance through the pages of this book suffices to convince one of the 
truth of this assertion. The analytic point of view has been abandoned entirely, 
and has been supplanted by one which is purely set-theoretic. The result is 
admirable. All demonstrations are concise and short with no wasted words or 
repetition of arguments, a fact which attests the excellent organization of the 
material and at the same time presents a convincing argument for the set- 
theoretic point of view. 

The treatment is complete in that nothing is presupposed on the part of 
the reader beyond a certain maturity of thinking capacity. The first chapter 
comprises a logical foundation for the notions of function and set and treats 
fundamental questions concerning systems of sets, cardinal numbers, and 
ordered sets. This is followed by a chapter devoted to point sets and including a 
treatment of abstract topological spaces, separable spaces, and complete 
spaces. Chapter 3 deals with the notion of continuity and, in the reviewer’s 
opinion, contains one of the most interesting features of the book—a treatment 
of the most general type of transformation, not even necessarily single-valued. 
The author introduces the notion of upper and lower semi-continuity for such 
transformations and obtains substantial results without further restriction. 
This is followed by a natural definition of continu‘ty and then, step by step, 
the author develops the properties of single-valued transformations, hom- 
eomorphisms, continuous functions, discontinuous functions, and function 
sets. The last two chapters are devoted to Borel sets and Baire functions, and 
to analytical sets, respectively; and they comprise, in addition tothe perhaps 
better known results of Baire and Borel, also many of the more recent con- 
tributions from a host of authors including Suslin, Lusin, Sierpinski, Mazur- 
kiewicz. 

While hardly suitable as a textbook for the beginning class in real functions 
in most American universities, this book could be used to good advantage in a 
more advanced one. It is admirably suited, however, to the needs of the mathe- 
matical reader wishing to familiarize himself with the very recent develop- 
ments in the field of real functions, since it brings him right up to date, includ- 
ing references to many articles as late as 1931. 

G. T. WHYBURN 


Probabilités et Morphologie. By A. Sainte-Lagué. Paris, Hermann, 1932. 30 pp. 


This is a brief account of the elements of mathematical statistics (the prob- 
ability curve, etc.) and of their application to such problems as the estimation 
of the racial purity of a given population. The treatment is entirely elementary. 
There are some interesting remarks on the inferences that can be drawn from 
simultaneous observations on a large population regarding the variation in 
time of a single individual. 

F. D. MURNAGHAN 
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Geschichte der Elementar-Mathematik in systematischer Darstellung mit be- 
sonderer Beriicksichtigung der Fachwérter. By J. Tropfke. Dritte verbesserte 
und vermehrte Auflage. Vol. I: Rechnen, vi+-222 pp. 1930. Vol. II: Allge- 
meine Arithmetik, iv+-266 pp. 1933. Berlin and Leipzig, Walter de Gruyter. 


The earlier editions of this work have been exceedingly useful, not only for 
the great amount of material which they contain but also for their many refer- 
ences both to the sources and to secondary material. The first two volumes of 
the third edition promise well for those still to come, for the bulk of each has 
been considerably increased, and the number of foot notes has been enlarged in 
even greater proportion. The additions to the two volumes indicate our increas- 
ing knowledge of the mathematics of Egypt and Babylonia and give evidence 
of the activities of the last decade in the study of Hindu mathematics. Since 
the second editions of these volumes (1921), important studies of the Rhind 
Papyrus have been published by T. Eric Peet and by Chancellor Chace and 
his collaborators. Work has been done with the Moscow Papyrus. The Michi- 
gan Papyrus 620 has added to our knowledge of Greek algebra. In addition, 
many intensive studies have been made of special fields as, for example, the 
work of the late Dr. Wieleitner, Uber das x der Mathematiker. In general, the 
additions are noted by the insertions of sentences or paragraphs rather than by 
the recasting of the text. 

The first volume, Rechnen, treats numerals, computation, and certain ap- 
plications to business problems. Beside the increased attention to the mathe- 
matics of Egypt and Babylonia already noted, we find that the table of the 
development of Hindu-Arabic numerals has been enlarged to three times its 
length in the second edition. It now includes numerals from the Aséka inscrip- 
tions and from the Bahksali manuscript, and Gobar numerals from two un- 
dated Arabic manuscripts. It is unfortunate that the Herodianic Greek 
numerals were set in type instead of being in a cut, for the exigencies of the 
composition spoil the appearance of the numerals. Again and again in these 
two volumes, the reader wishes that Dr. Tropfke might have made the lavish 
use of cuts and facsimiles that the late Professor Cajori was allowed in his 
History of Mathematical Notations. 

The second volume, Allgemeine Arithmetik, treats the name algebra, the 
development of the number concept, algebraic operations and their symbols, 
and logarithms. The question of the spelling of proper names has in general 
been met by using the standardized transliterations for the Greek and Hindu 
ones, and in using the form which those in our alphabet have in their own 
language. An exception appears in the case of Napier, who is consistently called 
“Neper.” In spite of the “Neperschen Logarithmen,” Napier would probably 
be the preferable spelling. A trivial slip is in spelling Barrow’s first name as 
Isaak. 

The author has given up the spelling of Fibonacci’s Liber Abaci used in the 
second edition of the Allgemeine Arithmetik, and has taken the spelling Liber 
Abbaci, apparently without giving any reason for this change. He has kept to 
the date 1228, which is that of a revision of the work, instead of using the 
1202 which appears in the incipit. 

The slips in proofreading seem to be few. Professor Karpinski sometimes 
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appears with a y. An article by Dr. Gandz is given the title “The origine of the 
term algebre.” 

As was the case in the earlier editions, the index will appear in volume 7. 
It is possible, however, to make use of the index of the second edition, for in 
each of these parts of the third edition the author has included tables which 
show the correspondence between page numbers and footnote numbers in the 
second and third editions. 

VERA SANFORD 


The General Properties of Matter. By F. H. Newman and V. H. L. Searle. 

New York, Macmiilan, 1933. 338 pp. 

This is the second edition of a work first published in 1928. It plans to give 
a general introduction to physics and covers such topics as gravitation, gyro- 
scopic motion, elasticity, surface tension, viscosity, kinetic theory of matter, 
Fourier’s theorem, osmosis and diffusion, hydrodynamics and wave motion. 
On the whole the work is up-to-date and sound, but the mathematics is quite 
heuristic and sometimes unsound. For example the only purely mathematical 
chapter is one of eight pages devoted to Fourier’s theorem, and in this is an- 
nounced the theorem that any continuous function is equivalent to its Fourier 
series. The writers quite correctly state that a rigid proof of this (incorrect) 
theorem is beyond the scope of their book. The references in this chapter are 
quite out-of-date. In startling contrast is the immediately following fine chapter 
on osmosis and diffusion. We can recommend the work strongly to mathema- 
ticians who wish to find in compact and easily understandable form illustra- 
tions of the important applications of elementary mathematics to physical 
problems. 

F. D. MuRNAGHAN 


Lecons d’ Analyse Vectorielle. By Gustave Juvet. Paris, Gauthier-Villars, 1933. 

120 pp. 

This book contains the mathematical part of a course in vector analysis. A 
second volume containing the applications to physics will appear later. The 
subjects treated in the present volume are vector algebra, curves, surfaces, the 
differential and integral operators, and the analysis of scalar and vector fields. 

The notation (dot, cross, inverted delta) is that of Gibbs. Vectors are dis- 
tinguished from scalars by the use of arrows. In the proofs continuity and 
analytic character of functions are assumed and free use is made of geometrical 
intuition. The differential operators are defined by the integration method of 
Ignatowsky, the existence of the limit being assumed. Exercises are given at the 
end of each chapter. 

The main purpose of vector analysis is to provide a notation and collect 
together a set of theorems which are found useful in the exposition of such 
subjects as theoretical electricity, hydrodynamics, theory of elasticity. For 
such use the little volume of M. Juvet may be heartily recommended. 


H. B. 
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A Study of the Traité des Indivisibles of Gilles Persone de Roberval. By Evelyn 
Walker. New York, Bureau of Publications, Teachers College, Columbia 
University, 1932. vi+-272 pp. 

According to the extended title, on the title-page, this study was under- 
taken “with a view to answering, insofar as is possible, the two questions: 
Which propositions contained therein are his own, and which are due to his 
predecessors or contemporaries? and, What effect, if any, had this work on his 
successors?” 

The answers to these questions are found in a summary (pp. 165-167) at 
the end of Part 2 of the book. Roberval is credited, among other accomplish- 
ments, with having “invented a method of integration by means of infinitesi- 
mals”; “founded his treatment of infinitesimals upon an arithmetic basis, 
thereby anticipating Wallis”; “successfully applied his method of infinitesimals 
in order to establish a number of quadratures and cubatures, and to find the 
centers of gravity of certain plane and solid figures”; drawn “the first trigono- 
metric graph that was ever constructed, namely, the curve of sines, found the 
area under it and the volume of the solid generated by revolving it about its 
base line as axis”; made various discoveries relating to the cycloid and, in so 
doing, “invented a new curve which he called the companion of the cycloid.” 

Two of the most important conclusions reached are given in the paragraphs 
numbered 10 and 12 (pp. 166-167) and they are here quoted in full: 

“10. In this treatise, Roberval has given one example of his method of 
drawing tangents to curved lines by means of composition of motions, namely, 
in the case of the cycloid. The invention of the method gave him the right to be 
considered a pioneer in the domain of the differential calculus as well as in that 
of the integral calculus. A method almost identical with his was later used by 
Torricelli and still later by Wallis and Barrow. In Newton’s hands it developed 
into the method of fluxions, and in those of Leibniz into the method of dif- 
ferentials. 

“12. Furthermore, Roberval’s influence as a teacher, as a member of 
Mersenne’s Academy and later of the Académie Royale des Sciences, and finally 
as a correspondent of other scientists, was probably much more widespread 
than has been generally realized.” 

These statements seem slightly more conservative than the following 
paragraph, which appears on the wrapper: 

“GILLES PERSONE DE ROBERVAL, who made important contributions to 
the early development of both the differential and the integral calculus, is 
rarely given the credit that is his due. He has, indeed, been treated with un- 
pardonable neglect by historians of mathematics, although he was held in high- 
est esteem by his contemporaries. The present work, in which some of his 
achievements are indicated, may help to restore him to his proper place among 
the scholarly pioneers of the seventeenth century.” 

Possibly the author placed in the text itself the conclusions which she felt 
had been sufficiently documented and on the more perishable jacket the 
somewhat more emphatic personal convictions to which the study had led her. 

An “Acknowledgment” following the title-page states that the study was 
inspired and aided by Dr. David Eugene Smith. Evidently, during his years 
of exploration in the field of mathematical history, Dr. Smith, more or less in- 
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formally and gradually, came to some such conclusions as those stated above 
and, feeling that if they were accurate the evidence ought to be carefully col- 
lected and arranged, he suggested this work to Dr. Walker as a very worth 
while undertaking. The facts that Dr. Smith suggested the study and that he 
undoubtedly read and approved of the manuscript strengthens greatly the 
reader’s confidence in Dr. Walker’s conclusions. 

An introduction of twenty-nine pages, which sketches the life and character 
of Roberval, tells of his relations with other mathematicians, and explains how 
he lost the credit for his discoveries, furnishes an excellent background for the 
discussion of his merits. 

The marshalling of evidence and presentation of the main argument consti- 
tute Part II “Discussion of the Contents of the Traité des Indivisibles” (pp. 
33-167). The author contrasts the work of Roberval with that of Cavalieri, 
discusses Roberval’s treatment and invention of curves and his contributions 
to the processes of differentiation and integration, and considers the question 
of priority for his important discoveries. 

Part III (pp. 171-258) incorporates the translation of the Traité itself and 
the author has made good her promised effort “to render clear the author's 
meaning, and to remove, as far as possible, the reproach of obscurity that has 
always attached to Roberval’s writings.” 

Dr. Walker’s style of writing is such as to inspire confidence. The reader 
soon comes to feel that much patient searching for material and careful con- 
sideration in weighing evidence have gone into the making of this book. She 
deserves recognition for having made a distinct and valuable contribution not 
only to our understanding and appreciation of the work of Roberval but also 
to our general perspective of the very interesting period in which he lived. 

The addition of a ten page bibliography enhances materially the value of 
the book as a work of reference. The figures are beautifully drawn, and the 
work of the publishers has been well done. 


U. G. MITCHELL 


Les Théorémes de Conservation dans la Théorie des Chocs Electroniques. By L. 
Goldstein. Paris, Hermann, 1933. 26 pp. 


This is number 70 of the series Actualités Scientifiques et Industrielles, and 
number 9 of the sub-series Exposés de Physique Théorique, published under the 
direction of L. de Broglie. The monograph discusses the problem of electron- 
atom collisions by the method of Born and Dirac and arrives at the conclusion 
that the principle of conservation of energy and momentum is valid. A short 
résumé of the Born-Dirac method is given. A reader with a mathematical 
spirit will doubtless be confounded to meet at the beginning of an essential 
point of the argument the sentence “Nous ne manquerons pas de signaler que 
cette demonstration laisse 4 désirer du point de vue de la rigueur.” The mono- 
graph concludes with some general remarks on proton-atom collisions and 
atom-atom collisions. 

F. D. MURNAGHAN 
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Interpolation und gendherte Quadratur. By Dr. Gerhard Kowalewski. Leipzig, 
Teubner, 1932. 146 pp. 


This book is a distinct addition to the theory of interpolation and approxi- 
mate quadrature. The treatment is what we should expect of the author—a 
scholarly treatment of the theoretical side of the subjects. He lays particular 
stress upon the exact representation of the error term for which most books 
give only an estimate. The author stresses the importance of the Euler-Mac- 
laurin formula, for which he gives a new derivation. This formula is often 
treated in a superficial manner in works on the calculus. 

The subject is treated entirely by the calculus of differences and the results 
are given in a new form. The subjects treated are the following: 1. Interpolation 
by Polynomials. 2. Newton’s Quadrature Formulas. 3. Euler-MacLaurin’s and 
Boole’s Theorems. 4. The Euler-Maclaurin’s and Boole’s Theorems as source 
of Quadrature Formulas. 

The treatment is purely theoretical and will be of great value to persons 
investigating the subject. The author thinks the book will be of service to 
all who are concerned with applied mathematics, such as physicists, chemists, 
engineers, biologists, psychologists, and physiologists. The writer of this review 
is inclined to think that this will not be the case since few persons except mathe- 
maticians will be able to follow the rather abstract treatment of the author. 
Then, too, there is a dearth of examples (only three in the whole book), which 
is a great disadvantage to persons who are studying the subject more for its 
applications than for the theory. 

In the second chapter the author considers what he terms “Newton’s 
Favorite Formula,” more commonly called “Simpson’s Three-Eighths Rule” 
in the English books. Apparently he considers this formula to give more ac- 
curate results than Simpson’s One-Third Rule—called by the author merely 
“Simpson’s Rule.” To show the comparative accuracy of the two rules he 
works out an example, /¢ sin xdx=2, by Simpson’s Rule (with three ordinates), 
and by Newton’s Favorite Formula (with four ordinates) and obtains the 
values 27/3=2.09 by the first formula and 37./3/8=2.04 by the second. 
However, it is evident that this is not a fair comparison. If we take seven 
ordinates for each formula, we should get by Simpson’s Rule 7(4+4+/3)/9= 
2.00086 and by Newton’s Favorite Formula 7(5+3,/3)/16 =2.00201, so that 
the error by the former rule is less than one-half that by the second. 

The greater exactness of Simpson’s Rule over the Three-Eighths Rule has 
been previously noted. See, for example my review of Scarborough’s Numerical 
Mathematical Analysis (American Mathematical Monthly, vol. 38 (1931), 
pp. 396-402). 

E. B. Escort 


Origine des Rayons Gamma. Structure Fine du Spectre Magnétique des Rayons 
Alpha. By Salomon Rosenblum. (Exposés de Physique Théorétique, No. 
4.) Paris, Hermann, 1932. 37 pp. 


The memoir is one of a series of theoretical physical presentations by vari- 
ous authors and is edited by Louis de Broglie of the Sorbonne, a Nobel Lau- 
reate. 
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The author presents historically the subject of the study of magnetic 
spectra of alpha particles. In particular, he describes his own excellent re- 
searches with the large Academy of Science magnet on the fine structure of the 
magnetic spectra of alpha particles. He shows the correlations between the 
differences of energies of the various groups of alpha particles of several radio- 
active bodies and the y-rays from these bodies which have otherwise been 
studied, and points out the agreement with Gamow’s theory. Gamow predicted 
in his theory of the disintegration of a radioactive atom that y-rays should be 
emitted in the case of those atoms for which the fine structure in the ranges 
exists, presupposing different energy levels in the nucleus. The emission of the 
a-particles from these levels accounts for the fine structure of the magnetic 
spectra of alpha rays. A fall of an a-particle to a lower level in the nucleus 
characterizes the quantum emitted as a gamma ray. 

A complete bibliography is given. 

A. F. Kovarik 


Cartesian Tensors. By Harold Jeffreys. Cambridge, The University Press, 
and New York, Macmillan, 1931. vi+92 pp. 

This little book is devoted mostly to applied mathematics. The subject 
content is indicated by the chapter headings which are as follows: Cartesian 
Tensors, Geometrical Applications, Particle Dynamics, Dynamics of Rigid 
Bodies, Equivalence of Systems of Forces, Continuous Systems, Isotropic 
Tensors, Elasticity, and Hydrodynamics. 

The discussion throughout is confined to a euclidean three-space and with 
reference to rectangular cartesian coordinate systems. Hence the tensor 
quantities are with reference to the group of orthogonal transformations. Ac- 
cording to the preface, “the object of this work is to illustrate the use of tensor 
methods.” In the opinion of the reviewer it is scarcely possible to accomplish 
this object when no distinction is made between covariant and contravariant 
tensors. The significance of tensors is necessarily missed unless the discussion 
is with respect to transformations of coordinates at least as general as the group 
of affine transformations. In slightly more space, the author could have given 
an introduction to tensor analysis useful to a beginner. Certain elementary but 
fundamental things such as a basis of a linear vector space, and the usual in- 
terpretations of the coefficients of contravariant and covariant vectors in 
terms of the base vectors and the reciprocal system, are most clearly presented 
by considering a euclidean three-space and the group of affine transformations. 
Then by specializing the transformations to the orthogonal group the formal 
results concerning tensors which the author gives would result, and at the same 
time the beginning student would see why the distinction between the two 
types of vectors disappears. As it is, the formal results concerning tensors which 
are developed are almost trivial to the student of tensor analysis, and at the 
same time, it seems to me, quite likely to be misleading to the uninitiated in 
the subject. However, to those interested in the topics of applied mathematics 
which are treated, and who know the elements of tensor analysis, the work 
should be of interest. 

J. H. TayLor 
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NOTES 


The Econometric Society, an international society for the advancement 
of economic theory in its relation to statistics and mathematics, has estab- 
lished a quarterly journal, entitled Econometrica, under the editorship of 
Ragnar Frisch, with H. T. Davis, A. H. Hansen, and F. C. Mills as associate 
editors. The editorial advisory board includes Irving Fisher, Harold Hotelling, 
Oystein Ore, and C. F. Roos. The business address of the journal is care of 
Alfred Cowles, Mining Exchange Building, Colorado Springs. 


An account of the life and works of the late Professor J. C. Fields, of the 
University of Toronto, has been prepared by Professor J. L. Synge, of the same 
University, and published in the Journal of the London Mathematical Society 
(vol. 8, No. 2, pp. 153-160; April, 1933). 


The fourth International Congress for Applied Mechanics will be held at 
Cambridge, England, on July 3-9, 1934. All persons interested in the subject 
are invited to attend and submit papers. It is suggested that the subjects be 
grouped as follows: rational mechanics, including vibrations of structures and 
machines; mechanics of fluids, including turbulence, the boundary layer, heat 
transfer, and compressible fluids; materials, including elasticity, plasticity, 
fatigue, and crystal structure; water waves, including resistance and stability 
of ships and seaplanes. Inquiries regarding the Congress and promises of manu- 
scripts may be addressed to the Applied Mechanics Division of the American 
Society of Mechanical Engineers, 29 West 39th Street, New York City. 
Summaries, about 300 words in length, written in English,German, French or 
Italian, will be required by April 1, 1934, for all papers to be presented. 


The officers of the Notgemeinschaft der Deutschen Wissenschaft have pre- 
sented their resignations. They include Dr. Friedrich Schmidt-Ott, formerly 
“Kultus” minister, president since its foundation; Dr. Walter von Dyck, pro- 
fessor of mathematics at the Munich Institute of Technology, Professor Fritz 
Haber, who recently resigned as director of the Kaiser Wilhelm Institute for 
Physical Chemistry, and Dr. Heinrich Konen, professor of physics at Bonn, 
vice-presidents. 


An Academic Assistance Council has been organized in London, with Lord 
Rutherford as chairman; its object is to provide positions or other aid for uni- 
versity professors and scientific men who because of “religion, political opinion, 
or race are unable to carry on their work in their own country.” For substan- 
tially the same purposes, the Emergency Committee in Aid of Displaced Ger- 
man Scholars has been founded in the United States, with President Livingston 
Farrand, of Cornell, as chairman, and Dr. Stephen Duggan as secretary. 
This Committee includes also Professors R. A. Millikan, Harlow Shapley, and 
Oswald Veblen as members. It will be glad to receive contributions, which 
should be sent to the Treasurer, Mr. F. M. Stein, 2 West 45th Street, New 
York City; inquiries should be addressed to Dr. Duggan, at the same place. 


| 
| 


1933.1 NOTES 663 


At the request of the National Recovery Administration Dr. C. F. Roos has 
been granted an indefinite furlough by the Guggenheim Foundation to enable 
him to return to Washington to develop the postulates underlying the National 
Government’s recovery programs,—industrial, agricultural, and banking. Dr. 
Roos will head a study which will have for its object the determination of 
demand and cost of production functions for the purpose of determining the 
effects of wage changes. In particular Dr. Roos will also develop dynamical 
theories of economics applicable to the new economy. He will be assisted by a 
number of mathematicians in Washington. Professors Harold Hotelling and 
J. A. Shohat will act in advisory capacities. 


The Belgian Academy has awarded a subvention from its Wetrems founda- 
tion to Jules Géhéniaux, to assist him in continuing his researches on electro- 
magnetic waves and Dirac’s equation extended to interactions. 


Cambridge University has awarded its Adams prize for 1931-32 to A. H. 
Wilson, research fellow of Trinity College. 


Dr. Arnold Sommerfeld, professor of theoretical physics at Munich, has 
been awarded the James Scott prize of the University of Edinburgh for 1933. 


The Reale Accademia dei Lincei has awarded its Royal Prize in mathe- 
matics jointly to Professors A. Comessatti, of the University of Padova, and 
L. Fantappié, of the University of Bologna. The same Academy has awarded 
to Professor E. Bompiani, of the University of Rome, the prize founded by 
the Associazione Bancaria and for this year assigned to mathematics, and to 
Dr. Maria Cribraio, of Turin, and Professor P. Mazzoni, of Bari, the Ministerial 
Prizes in mathematics. 

The Institute of Radio Engineers of New York has awarded its Gold 
Medal of Honor to Sir Ambrose Fleming, inventor of the thermionic valve, 
for the conspicuous part he has played in introducing physical and engineering 
principles into the art of the radio. 


The Rumford medal of the American Academy of Arts and Sciences has 
been awarded to Professor Harlow Shapley, of Harvard University, for re- 
searches on the luminosity of stars and galaxies. 


Dr. Ernst Zermelo and Dr. Gustav Doetsch, of the department of mathe- 
matics of the University of Freiburg, have been elected members of the Aca- 
demy of Sciences of Heidelberg. 

Professor Albert Einstein has been elected a foreign associate of the Paris 
Academy of Sciences, and Dr. Willem de Sitter a correspondent in the section 
of astronomy. 

Professor P. Zeeman, of Amsterdam, has been elected associate of the 
Belgian Academy, in the section of mathematical and physical sciences. 

The University of Dublin has conferred an honorary doctorate on Professor 
W. L. Bragg, of the University of Manchester. 

Professors V. F. K. Bjerknes, of the University of Oslo, and Peter Debye, of 
the University of Leipzig, have been elected foreign members of the Royal 
Society of London. 
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The University of Edinburgh has conferred an honorary doctorate on Pro- 
fessor G. H. Hardy, of Cambridge. 


At a special congregation of the University of British Columbia in honor 
of the Fifth Pacific Science Congress, an honorary doctorate was conferred on 
Dr. G. I. Taylor, Yarrow Research Professor of the Royal Society of London. 


The University of Poitiers, on the occasion of the celebration of the 500th 
anniversary of the foundation of the University, on June1, 1933, conferred 
the degree of Docteur Honoris Causa on Professor G. D. Birkhoff of Harvard 
University. 

Harvard University has conferred honorary doctorates of science on Pro- 
fessors G. D. Birkhoff and Harlow Shapley, of its own faculty. 


Brown University has conferred honorary doctorates on Professors Neils 
Bohr, of Copenhagen, and Lipét Fejér, of Budapest. 


Yale University has conferred an honorary doctorate of science on Dr. 
E. W. Brown, Josiah Willard Gibbs professor of mathematics emeritus at that 
University. 

Oglethorpe University has conferred an honorary doctorate on Professor 
Archibald Henderson, of the University of North Carolina. 


The Maryland Academy of Sciences has conferred a diploma on Mr. L. B. 
Robinson, of Baltimore, “in recognition of his contributions to its Bulletin and 
his other distinguished services to mathematics.” 


Dr. David Eugene Smith, professor emeritus of mathematics at Columbia 
University, has been decorated by Persia for his study of the mathematical 
works and the philosophy of Omar Khayyam. 


The University of Wisconsin has conferred an honorary doctorate on Pro- 
fessor Arnold Sommerfeld, of the University of Munich. 


Dr. R. A. Fisher, head of the statistical department of the Rothamstead 
Experimental Station, has been appointed to the Galton chair of eugenics at 
the University of London. 


Mr. P. Hall, of King’s College, Cambridge, has been appointed to a Cam- 
bridge University lectureship in mathematics. 


Dr. H. Jones has been appointed lecturer in theoretical physics at the Uni 
versity of Bristol. 


Among those who will be in residence during the coming academic year in 
the school of mathematics of the Institute for Advanced Study, Princeton, 
are the following: A. A. Albert, of Chicago, W. E. Bleick, of Johns Hopkins; 
L. M. Blumenthal, of the Rice Institute; K. Gadel, of Vienna; K. Jessen, of 
Copenhagen; E. R. van Kampen, of Johns Hopkins; A. N. Lowan, of Columbia, 
T. S. Peterson, of California Institute of Technology; L. S. Pontrjagin, of 
Moscow; H. S. Ruse, of Edinburgh; M. Salkover, of Cincinnati; T. Y. Thomas, 
of Princeton; and R. L. Wilder of Michigan, (already announced in the July 
number of this Bulletin). 
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Assistant Professor J. G. Adshead, of Dalhousie University, has been pro- 
moted to an associate professorship. 


Dr. J. V. Atanasoff, of Iowa State College, has been promoted to an assist- 
ant professorship. 


Dr. G. D. Birkhoff, professor of mathematics at Harvard University, has 
been elected to the Perkins professorship of mathematics at that University, 
as successor to Professor W. F. Osgood, who retires as professor emeritus on 
September 1. 


Assistant Professor H. W. Brinkmann, of Harvard University, has been 
appointed to an associate professorship at Swarthmore College. 


Dr. Dirk Brouwer has been promoted to an assistant professorship of 
astronomy at Yale. 


Professor E. W. Brown, of Yale University, has retired, as professor emeri- 
tus. 


Associate Professor E. T. Browne, of the University of North Carolina, 
has been promoted to a professorship of mathematics. 


Dr. L. P. Eisenhart, professor of mathematics and dean of the faculty 
of Princeton University, has been elected dean of the graduate school. 


Dr. James Franck, formerly professor of physics at the University of Gét- 
tingen, has been appointed Speyer guest professor at Johns Hopkins University 
for the coming academic year. 


Dr. J. J. Gergen, of Harvard University, has been appointed to an assist- 
ant professorship at the University of Rochester. 


Professor M. W. Haskell, of the University of California, has retired, as 
professor emeritus, after forty-four years of service. Professor C. A. Noble 
will act as chairman of the department of Mathematics during the present 
academic year. 


Alan Hazeltine has returned to the Stevens Institute of Technology as pro- 
fessor of physical mathematics. 


Dr. I. O. Horsfall, of Cornell University, has been appointed president of 
Snow College, Ephraim, Utah. 


Assistant Professor K. W. Lamson, of Lehigh University, has been pro- 
moted to an associate professorship of mathematics. 


Assistant Professor A. E. Meder, of the New Jersey College for Women, 
has been promoted to an associate professorship of mathematics. 


Professor Helen A. Merrill, of Wellesley College, has retired, as professor 
emeritus. 
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Mr. F. H. Miller, of Columbia University, has been appointed to an assist- 
ant professorship at Cooper Union. 


Professor B. P. Reinsch, of the Southern Methodist University, Dallas, 
has been appointed professor and head of the department of mathematics at 
Southern College, Lakeland, Florida. 


Miss Vera Sanford has been appointed professor of mathematics at the 
Oneonta (N.Y.) State Normal School. 


Assistant Professor C. N. Shuster, of the New Jersey State Teachers Col- 
lege, Trenton, has been promoted to a professorship. 


Professor Mary C. Spencer, of Newcomb College, has retired, as professor 
emeritus. 


Mr. G. A. Yanosik has been promoted to an assistant professorship at 
New York University. 


The following appointments to instructorships in mathematics are an- 
nounced: 
University of California (Berkeley): Dr. A. L. Foster, Dr. C. B. Morrey, Jr.; 
Sweet Briar College: Miss Nancy Cole; 
Vassar College: Mrs. Grace Murray Hopper. 


Professor Piero Benedetti, of the Pisa Technical Institute, died March 17, 
1933. 


Professor Giovanni Bordiga, of the University of Padova, died June 16, 
1933. 


S. A. Gerschgorin, professor of theoretical mechanics at the Institute for 
Mechanical Engineering, Leningrad, died May 30, 1933, at the age of thirty- 
two. 


Professor Duilio Gigli, of the Reale Liceo Foscolo and the University of 
Pavia, died May 10, 1933. 


Professor Lebrecht Henneberg, of the department of mechanics at the 
Darmstadt Technical School, died April 29, 1933. at the age of eighty-two. 


Miss Vevia Blair, head of the department of mathematics at Horace Mann 
School for Girls, an observation school of Teachers College, Columbia Univer- 
sity, died July 9, 1933, at the age of sixty-two. Miss Blair had been a member 
of the American Mathematical Society since 1920. 


Professor E. F. Miller, head of the department of mechanical engineering 
at the Massachusetts Institute of Technology, died June 12, 1933, at the age 
of sixty-seven. 
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ABSTRACTS OF PAPERS 


SUBMITTED FOR PRESENTATION TO THE SOCIETY 


The following papers have been submitted to the Secretary 
and the Associate Secretaries of the Society for presentation at 
meetings of the Society. They are numbered serially throughout 
this volume. Cross-references to them in the reports of the meet- 
ings will give the number of this volume, the number of this 
issue, and the serial number of the abstract. 


239. Professor A. A. Albert: Normal division algebras over 
algebraic number fields not of finite degree. 

The author proves here that every normal division algebra of degree m over 
an algebraic number field not of finite degree is cyclic and has exponent n. 
This theorem was known only for algebraic number fields of finite degree. By a 
trivial example he also shows that there exist non-cyclic normal simple alge- 
bras over algebraic number fields not of finite degree (while this is known not 
to be true over fields of finite degree). He finally considers also the problem of 
the equivalence of normal division algebras, reducing the problem for the fields 
here considered to the already solved problem for the case of finite degree. 
(Received July 22, 1933.) 


240. Professor E. T. Bell: Exponential numbers. 

An examination of some faulty physical calculations suggested the follow- 
ing problem. Let the power series expansion of f(x) and the MacLaurin ex- 
pansion of exp f(x) be absolutely convergent and termwise differentiable. It is 
required to devise some readily applicable arithmetical check on the accuracy 
of the heavy algebra usually involved in carrying the MacLaurin expansion 
to more than ten terms. This is provided in the present paper by congruences 
which the coefficient of x"/n! (n=1, 2, +--+) in the MacLaurin expansion of 
exp [f(x) —f(0)] must satisfy. Applications of the criteria disclose errors in the 
tabulated expansions, some of which have been copied from one handbook 
into several later compilations. (Received July 31, 1933.) 


241. Professor E. T. Bell: Polynomial diophantine systems. 

The method of reciprocal arrays, developed by the author for purely multi- 
plicative diophantine systems, is here extended to diophantine systems con- 
sisting of any number of polynomials, in any numbers of indeterminates, of 
any degrees. Such systems as are solvable by the method are completely solv- 
able (all sets of integers satisfying the system are given explicitly in parametric 
form). The theory is first developed for an abstract commutative ring. Applica- 
tion is then made to diophantine polynomial systems in any algebraic number 
field with class number unity. (Received July 21, 1933.) 


242. Professor H. R. Brahana: On cubic congruences. 
Any two irreducible cubic congruences with coefficients in the same modu- 
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lar field (the modulus being a prime) are conjugate under a linear fractional 
transformation on the variable with coefficients in the same field. If x*—x+8 
=0 is irreducible, then x*—x+8(4—276*)'?=0 is also irreducible. If p is of 
the form 6k+1 and x»*+8=0 is irreducible, then x* 
=0, a and ¢ being any numbers from 1 to p—1, is irreducible, and every ir- 
reducible cubic with coefficient of x? equal to zero can be written in that form 
with 6 the same for all of them. (Received July 10, 1933.) 


243. Professor H. R. Brahana: On the isomorphisms of an 
abelian group of type 1, 1. 

The operators of order a power of p in the group of isomorphisms of the 
abelian group H of order p” and type 1, 1, - - - belong to conjugate sets each of 
which is completely characterized by a partition »=,+m2+ +++ +m,. Each 
such operator determines a subgroup of the holomorph of H whose character- 
istics (order, class, order of the central, order of the commutator subgroup, and 
order of the cross-cut of the central and commutator subgroup) are imme- 
diately expressible in terms of the numbers n;. (Received July 10, 1933.) 


244. Professor H. R. Brahana: On the metabelian groups which 
contain a given group as a maximal invariant abelian subgroup. 

This paper is the beginning of a classification of the abelian subgroups of 
order p™ and type 1, 1, - - - of the group of isomorphisms of the abelian group 
of order p* and type 1, 1,---. We consider only those subgroups whose 
operators are of two types, namely those corresponding to the partitions 
n=2+1+1+---+1 and n=2+2+1+--- +1. Of the groups which con- 
tain at least one operator of the second type there are 6 types of order p? 
and 17 types of order p*. (Received July 10, 1933.) 


245. Dr. Rothwell Stephens: Note on a problem of Fréchet. 

Fréchet has proposed the following problem: Characterize the most general 
space in which there exists a non-constant continuous function. Its solution 
has been given by Urysohn for the spaces of Hausdorff, and by Chittenden for 
topological space. However, in his generalization Chittenden used for his 
definition of a continuous function a neighborhood definition which is not 
entirely adequate for general topological spaces. The solution of the problem 
using the Sierpinski definition of a continuous transformation is given in the 
following theorem: A necessary and sufficient condition that a topological 
space admit a non-constant continuous function is that it contain a normal 
family of thoroughly open sets and that it contain no singular points. (Re- 
ceived July 18, 1933.) 


246. Professor R. L. Wilder: Concerning a problem of K. 
Borsuk. 


K. Borsuk has raised a question (Fundamenta Mathematicae, vol. 20, 
p. 285, problem 54) as to whether a subcontinuum C of E, which cuts E,, and 
which is ¢-transformable into a set C’ such that C- C’=0, is an (n—1)-mani- 
fold. Although, as shown by examples, the answer to this question is negative 
(even if C is a Jordan continuum), several positive results are obtained. Thus 
(we assume C compact throughout) the complement of C is just two domains 
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with C as common boundary, and if C is a Jordan continuum, both these 
domains are uniformly locally connected; in the latter case, if n=2, C isa 
simple closed curve, and if n=3 and p'(C) is finite, C is a closed 2-dimensional 
manifold. If a continuum C that cuts E, is deformable without meeting itself, 
then its complement is two uniformly locally connected domains and for 
n=2, 3, Cis a closed (n—1)-manifold. One by-product of these investigations 
is a sharpening of a recent theorem of ours (this Bulletin, vol. 37, p. 525, 
Abstract No. 258): In order that a compact continuum C in E; should be a 
closed 2-dimensional manifold, it is necessary and sufficient that it be a com- 
mon boundary of at least two uniformly locally connected domains for one of 
which there exists an e>0 such that none of its i-cycles of diameter < e links 
C. (Received June 24, 1933.) 


247. Mr. J. A. Clarkson: On double Riemann-Stieltjes inte- 
grals. 

We consider two definitions of double Riemann-Stieltjes integrals: that of 
the “restricted” integral is due to Fréchet (Nouvelles Annales, (4), vol. 10 
(1910); Transactions of this Society, vol. 16 (1915); that of the “unrestricted” 
integral has recently been employed by Schoenberg and others (Transactions 
and Bulletin of this Society, 1933). The existence of the unrestricted integral 
for a particular integrator and integrand clearly implies the existence of the 
restricted integral (as well as the equality of their values); we show that the 
converse is not true. Fréchet has shown (a) that a sufficient condition for the 
existence of the restricted integral for every continuous integrand is that the 
integrator be of bounded variation in the Vitali sense; and (b) that a sufficient 
condition for the existence of the restricted integral for every integrand which 
is the product of a continuous function of x and a like function of y is that the 
integrator be of bounded variation in the Fréchet sense. We prove the necessity 
of the condition in both (a) and (b). We observe that in case (a) the condition 
specified is also sufficient for the existence of the unrestricted integral, and 
prove that in case (b) the condition stated is not sufficient to insure the exis- 
tence of the unrestricted integral. (Received August 10, 1933.) 


248. Professor R. P. Agnew: On summability of multiple se- 
quences. 

The author extends to sequences of arbitrary multiplicity Theorem 1 of his 
paper On summability of double sequences. American Journal of Mathematics, 
vol. 54 (1932), pp. 648-656, and hence obtains extensions of results of C. R. 
Adams, F. Lésch, and himself on summability of double sequences. (Received 
September 6, 1933.) 


249. Professor P. A. Caris: Integral solutions of (u*—v*) 
yt) #4. 

The diophantine equation P!+-kQ‘ = R‘+-kS*, when solvable for a given k, 
implies that & can be represented as the quotient of two differences of bi- 
quadrates. It is here proved that it can be solved when & is itself the difference 
of two bi-quadrates. Thence are deduced integral solutions of the equation 
(ut —v*)(x*—y*) =zt—#. A two-parameter solution is given by u=a-+b, 
v=a—b, 
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+6a*b —a*), t=2(a—b)(a*+6a*b —5d*), where a, b are arbitrary integers. 
(Received September 2, 1933.) 


250. Mr. W. R. Church: Tables of irreducible polynomials for 
the first four prime moduli. 

The author gives tables listing irreducible polynomials ¢(x), modulo #, to- 
gether with their exponents, that is, the order of the element x in the finite 
field defined by ¢(x), within the following limits: for p=2, up to and including 
degree 11; for p=3, up to and including degree 7; for p=5, up to and including 
degree 5; for p=7, up to and including degree 4. (Received September 7, 
1933.) 


251. Dr. J. M. Clarkson: An involutorial line transformation. 

Given a quadric H, a plane x not tangent to H, and a point O on H but not 
on zx. In the plane z, consider a Cremona involutorial transformation J, of 
order n. An arbitrary line ¢ meets H in two points Ai, A2. Project H from O 
upon z by the projection P. The points A, A2 are carried into A’, A2’ by the 
transformation PJ,,P. The line ¢’=A;'A:2’ shall be called the conjugate of ¢ 
by the line transformation T; ¢ is carried into ¢’ by the transformation T. The 
order, singular lines, and invariant lines of T are discussed. (Received Sep- 
tember 5, 1933.) 


252. Professor G. C. Evans: Inferior limit of Newtonian po- 
tential at points of mass from points of empty space. 

Given in space of three dimensions a closed, bounded, reduced set t, which 
is the boundary of an unbounded region T and possibly also of other regions 
which constitute an open set B, and bears an arbitrary distribution of positive 
mass, finite in total amount, of which the Newtonian potential at M is V(M), 
the problem deals with the validity of the equation (1): inf lim (M=Q)V(M) 
=V(Q), Q int, Min T+B. It is valid, if in the neighborhood of Q, ¢ does not 
contain a collection of rectangular boundaries, with sides parallel to two fixed 
but arbitrary normal directions, whose vertices constitute a set of positive 
spatial measure. In particular, for the logarithmic potential, we have the topo- 
logical situation that (1) holds if ¢ is closed and bounded, and B is vacuous. But 
it is shown by an example that the corresponding topological theorem is not 
valid in three dimensions. The problem is related to various questions of ap- 
proximation and unicity, in particular to the uniqueness of capacity distribu- 
tions the upper bound of whose potential is unity. (Received August 26, 1933.) 


253. Mr. F. B. Jones: Concerning normal and completely 
normal spaces. 

The author shows that if a separable Fréchet space-L is normal, every point 
set of power c has a limit point, and if it is completely normal, every point set 
of power ¢ contains one of its limit points. If Ni=c, there exists an example of 
a normal separable Fréchet space-Z in which every uncountable point set 
has a limit point, but in which there exists an uncountable point set that con- 
tains none of its limit points. Furthermore, a separable normal space satisfying 
the first three parts of Axiom 1 of R. L. Moore’s Foundations of Point Set 
Theory is completely separable and therefore metric, provided that in this 
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space every uncountable point set contains a subset of power c. Also, a normal 
space satisfying the first three parts of Axiom 1 is completely normal. (Re- 
ceived August 26, 1933.) 


254. Mr. F. B. Jones: Concerning R. L. Moore’s Axiom 5. 
Preliminary report. 

Consider the following axioms. Axiom 5,*: If P is a point of a region R, there 
exists in R a domain D containing P whose boundary is a subset of the sum of a 
Sinite number of continua lying in R—D. Axiom 5;: If A is a point of a region R 
and Bis a point distinct from A, there exists in R a closed and compact point set 
M separating A from B. The author shows that if S is a non-acyclic space satis- 
fying Axiom 5,* together with Axioms 0, 1, 2, and 4 of R. L. Moore’s Founda- 
tions of Point Set Theory (American Mathematical Society Colloquium Publi- 
cations, vol. 13, 1932) then (1) space is cyclically connected, (2) if C, the 
boundary of a connected domain D, is a compact continuous curve, then every 
point of C is accessible from D, (3) Theorems 10, 12, 14, 16, 18, 19, 21, 22, 23, 
24, 25, and a number of the remaining theorems of Chapter IV of the above 
work hold true. Furthermore, from Axiom 5; together with Moore’s Axioms 
0, 1, 2, and 4 it follows that either space is acyclic or Moore’s Axiom 5 holds 
true. (Received August 26, 1933.) 


255. Professor R. L. Moore: Concerning compact continua 
which contain no continuum that separates the plane. 

Let S denote a definite compact plane continuum containing no continuum 
that separates the plane. For every two distinct points X and Y of S, let XY 
denote the irreducible subcontinuum of S from X to Y. In this paper the follow- 
ing theorems are established: I. If A and B are points of S, then (a) there exists 
a point O of S such that AO contains AB but is not a proper subset of AZ 
for any point Z of S, (b) if X Y contains a continuum AO satisfying these con- 
ditions, then either X Y=OX or X Y=OY, (c) there exists a point C such that 
OC contains AB but is not a proper subset of any irreducible subcontinuum of 
S. II. In order that S should be triodic it is necessary and sufficient that there 
should exist three points of S such that no one of them separates the remaining 
two from each other in S in the weak sense. III. If S is non-degenerate and 
atriodic, it is irreducible between some two of its points. (Received September 
5, 1933.) 


256. Dr. A. F. Moursund: On summation of derived series of 
the conjugate Fourier series. 

The principat result of this paper is a theorem concerning the summability 
of the rth, r20, derived series of the conjugate Fourier series. The author has 
been unable to find in the literature a single such theorem for the caser>1. A 
limit f(x) involving generalized derivatives (in the sense of de la Vallée 
Poussin) of orders r—1, r—3,--+, is defined; sufficient conditions for the 
existence of f)(x) at a point and almost everywhere in an interval are given; 
and it is shown that the rth, O<r<p—1, derived series of the conjugate 
Fourier series of a Lebesgue integrable function f(x) is summable by the Nz, 
method (defined by the author in a paper to appear in the Annals of Mathe- 
matics) to F(x) wherever that limit exists. The Nz, method includes as a 
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special case the second form of the Bosanquet-Linfoot (a, 8) method, a=), 
8>1 or a>p (Quarterly Journal of Mathematics, Oxford Series, vol. 2 (1931), 
pp. 207-229), which when a=p+4, 5>0, and 8=0 is the Riesz equivalent of 
the Cesaro method (C, +4), 5>0. (Received September 2, 1933.) 


257. Dr. R. E. A. C. Paley and Professor Norbert Wiener: 
Notes on the theory and application of Fourier transforms. V: On 
entire functions. 

The authors give an extension by general Tauberian methods of Titch- 
marsh’s theory of the properties of entire functions of semi-exponential type 
with real negative zeros. (Received August 23, 1933.) 


258. Dr. R. E. A. C. Paley and Professor Norbert Wiener: 
Notes on the theory and application of Fourier transforms. V1: 
On two problems of Pélya. 

The authors answer and discuss two problems on entire functions set by 
Pélya in the Jahresbericht for 1931. (Received August 23, 1933.) 


259. Dr. R. E. A. C. Paley and Professor Norbert Wiener: 
Notes on the theory and application of Fourier transforms. VII: 
On the Volterra equation. 

By an extension to Fourier integrals of a theorem of Wiener concerning 
absolutely convergent Fourier series, the authors prove a generalization of 
Mercer’s theorem concerning the equivalence of the convergence of a series 
and of an average between its ordinary and its Cesiro sum. (Received August 
23, 1933.) 


260. Dr. R. E. A. C. Paley and Professor Norbert Wiener: 
Notes on the theory and application of Fourier transforms. VIII: 
On the closure of sets of complex exponential polynomials. 

The authors discuss the theory of the closure of non-harmonic sets of com- 
plex exponential functions. (Received August 23, 1933.) 


261. Dr. R. E. A. C. Paley and Professor Norbert Wiener: 
Notes on the theory and application of Fourier transforms. IX: 
On non-harmonic Fourier series. 

The authors show that if a non-harmonic Fourier series is nearly enough 
harmonic, in the sense that the maximum difference between n and the nth 
frequency is small enough, its convergence in the mean, convergence, and sum- 
mability theories are substantially identical with those of ordinary Fourier 
series. (Received August 23, 1933.) 


262. Dr. A. H. Smith: On the summability of derived conju- 
gate series of the Fourier-Lebesgue type. 

This note, which is an extension of the author’s paper On the summability 
of derived series of the Fourier-Lebesgue type (Quarterly Journal of Mathematics, 
Oxford Series, vol. 4 (1933), pp. 93-106), applies the method of summation 
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introduced by Bosanquet and Linfoot (Journal of the London Mathematical 
Society, vol. 6 (1931), pp. 117-126) to the rth derived conjugate series of the 
Fourier series generated by a periodic function integrable in the sense of 
Lebesgue. (Received August 30, 1933.) 


263. Dr. Hassler Whitney (National Research Fellow): Dif- 
ferentiable functions defined in closed sets. I. 

Let A be a closed set on the x-axis E, and let f(x) be defined in A. If f(x) is 
“of class C™ in A,” its definition can be extended over E so that it will have a 
continuous mth derivative there (see this Bulletin, January, 1933, p. 31). If 
Xo,°**,Xm are distinct points of A, and P(x)=co+ +--+ +¢nx™ is the poly- 
nomial of degree at most m such that P(x;) =f(x;) (¢=0, --- , m), define the 
difference quotient A(xo,- %m)=m'cm. It is shown that a necessary and 
sufficient condition that f(x) be of class C™ in A is that for each point x of A 
and every «>0 there exist a 5>0 such that if xo,---, xm and xo',---, Xm’ 
are any two sets of distinct points of A within 6 of xo, then | A(xo’, eracw: ae PD 
—A(xo,---, xm)| <e. Taylor’s formula in finite form is discussed. (Received 
September 8, 1933.) 


264. Dr. G. T. Whyburn: Concerning separating points. 

A point ~ of a metric space M is a separating point of M provided M—p 
is separated between some pair of points of the components of M cortaining p. 
A point which is a separating point of some open set in M is called a local sepa- 
rating point of M. In this paper the principal properties of these types of points 
previously known for continua are developed for locally compact metric spaces 
in general. The treatment shows conclusively that the notion of a local sepa- 
rating point is a true localization of that of a separating point of a closed set 
rather than that of a continuum, to which it was formerly restricted. Inciden- 
tally it isshown that if a closed set X separates a component C of a compact 
metric space K into two separated sets C, and C», then X will also separate C, 
and C; in K if, and only if, the limit of no convergent sequence of components of 
K intersects both C, and C». (Received September 5, 1933.) 


265. Dr. G. T. Whyburn: Concerning maximal sets. 

Let T be any monotone system of closed subsets of an arbitrary metric 
space M, i.e., any closed subset of a T-set is itself a T-set. It is proved in this 
paper that if NV is any non-degenerate subset of M such that N is not discon- 
nected by the removal of any T-set, then there exists a maximal subset H(JV) 
of M containing N and having this property. Furthermore the sets H(N) are 
continua, and the common part of any two of them is a T-set. By taking par- 
ticular systems JT, a large number of different types of maximal sets are ob- 
tained, some of which are already known. For example, if T 1s the system of all 
closed sets of dimension <n—2, we obtain for the sets H(N) the so-called 
“n-dimensional components” of M. Also it is shown that if T is the system of 
all closed sets which contain no essential n-dimensional complete cycle, the 
sets H(N) have the property that if K is any subcontinuum of M such that 
every n-cycle in K is ~0 in K, then every n-cycle in K -H(N)is~0 in K- H(N). 
(Received September 5, 1933.) 
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NEW PUBLICATIONS 
PART I. PURE MATHEMATICS 


ApaM (V.) und WaAaGE (E.). Taschenbuch der Logarithmen. Wien, Hélder- 
Pichler-Tempsky, 1932. 

ANDRADE (E.N. pa C.). See LENARD (P.). 

BarnEs (E.W.). Scientific theory and religion. The world described by science 
and its spiritual interpretation. Cambridge, University Press, 1933. 
21+685 pp. 

BavinK (B.). The anatomy of modern science. An introduction to the scientific 
philosophy of today. Translated from the fourth German edition, with 
additional notes and bibliography for English readers, by H. S. Hatfield. 
London, Bell, 1932. 13+683 pp. 

BERNARD (A.). See RusSELL (B.). 

Boizano (B.). Schriften. Herausgegeben von der Kéniglichen Béhmischen 
Gesellschaft der Wissenschaften in Prag. Band 3: Vom besten Staate. 
Prag, 1932. 

BurRNHAM (J.) and WHEELWRIGHT (P.). Philosophical analysis. New York, 
Holt, 1932. 5+462 pp. 

Canpipo (G.). Saggio di lezioni sulle identita razionali. Galatina, presso 
l’autore, 1932. 8+-98 pp. 

CHALK (J. F.). See HEmminGs (F. J.). 

CuapMAn (F. M.) and HENLE (P.). The fundamentals of logic. London and 
New York, Scribner, 1933. 13-4384 pp. 

Ciant (E.). Introduzione alla geometria algebrica. Padova, CEDAM, 1931. 
Litografie. 10-+600 pp. 

EIsENuHART (L. P.). Continuous groups of transformations. Princeton, Prince- 
ton University Press, and London, Oxford University Press, 1933. 
10+299 pp. 

EvuLer (J. A.). See Strepa (W.). 

Gate (A. S.). See (P. F.). 

Haun (H.). See Mark (H.). 

Hasse (H.). Héhere Algebra. 2te, verbesserte Auflage. I: Lineare Gleichungen. 
(Sammlung Géschen.) Berlin, de Gruyter, 1933. 152 pp. 

HARTSHORNE (C.). See PEtrcE (C. S.). 

HATFIELD (H. S.). See BAvinK (B.), LENARD (P.). 

Haupt (O.). See (F.). 

HemMinGs (F. J.) and Cuack (J. F.). Trigonometry for schools. London and 
Glasgow, Blackie, 1933. 8+266 pp. 

HENLE (P.). See CHAPMAN (F. M.). 

IL1ovici (G.) et SaAIntE-LaGué (A.). Algébre et analyse 4 l’usage des éléves 
des classes de mathématiques spéciales et des candidats aux grandes écoles. 
Tome II: Séries. Calcul intégral. Calcul numérique. Paris, Librairie de 
l’Enseignement Technique, 1933. 557 pp. 

Jeans (J.). The new background of science, Cambridge, University Press, 

and New York, Macmillan, 1933. 
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KLEIN (F.). Vorlesungen iiber die hypergeometrische Funktion. Ausgearbeitet 
von E. Ritter. Herausgegeben und mit Anmerkungen versehen von O. 
Haupt. (Die Grundlehren der Mathematischen Wissenschaften, Band 39.) 
Berlin, Springer, 1933. 9-344 pp. 

Korzysski (A.). Science and sanity. An introduction to non-aristotelian 
systems and general semantics. Lancaster, Pa., The Science Press, 1933. 

Kowa.ewskI (G.). Lehrbuch der héheren Mathematik. Band 2: Hauptpunkte 
der analytischen Geometrie des Raumes, Grundbegriffe der Differential- 
und Integralrechnung. Berlin, de Gruyter, 1933. 24-240 pp. 

LENARD (P.). Great men of science. Translated from the second German edi- 
tion by H. S. Hatfield. With an introduction by E. N. da C. Andrade. 
London, Bell, 1933. 389 pp. 

Loria (G.). Storia delle matematiche. Volume 3: Dall’alba del secolo XVIII 
al tramonto del secolo XIX. Torino, STEN, 1933. 

MacRosert (T. M.). Functions of a complex variable. 2d edition. London, 
Macmillan, 1933. 15 +347 pp. 

Mark (H.), Turrrinc (H.), Haun (H.), NOBELING (G.), und MENGER (K.). 
Krise und Neuaufbau in den exakten Wissenschaften. F iinf Wiener Vor- 
trage. Leipzig und Wien, Deuticke, 1933. 2+-123 pp. 

MENGER (K.). See Mark (H.). 

MENNINGER (K.). Lustiges und vorteilhaftes Rechnen. Frankfurt a. M., 
Verlagsbuchhandlung Karl Poths, 1932. 66 pp. 

Ni.us (P.). Lecons de calcul vectoriel. Tome 2: Etude des courbes gauches et 
des surfaces. Paris, Librairie de l’Enseignement Technique, 1933. 449 pp. 

N6OBELING (G.). See Mark (H.). 

Nortucott (J.A.). Plane trigonometry. New York, Ray Long and Richard R. 
Smith, 1933. 10+152 pp. 

Pappus. See VER EEcKE (P.). 

Peirce (C. S.). Collected papers. Edited by C. Hartshorne and P. Weiss. 
Volume III: Exact logic (published papers). Cambridge, Harvard Uni- 
versity Press, 1933. 14-+433 pp. 

PERIETEANU (A.). La méthode scientifique. Paris, Alcan, 1933. 204 pp. 

PERRIN (J.). La recherche scientifique. (Actualités Scientifiques et Industrielles, 
No. 58: Atomistique, exposés publiés sous la direction de J. Perrin, I.) 
Paris, Hermann, 1933. 24 pp. 

PERRON (O.). Algebra. 2te verbesserte Auflage. II: Theorie der algebraischen 
Gleichungen. Berlin, de Gruyter, 1933. 8+-261 pp. 

Pomey (J. B.). Application des imaginaires au calcul vectoriel. Complément 4 
la conférence sur le calcul vectoriel. Paris, Gauthier-Villars, 1933. 6+70 


Prasap (G.). Some great mathematicians, nineteenth century: their lives and 
their works. In three volumes. Volume I, with six portraits (Gauss, 
Cauchy, Abel, Jacobi, Weierstrass, Riemann). Benares, Benares Mathe- 
matical Society, 1933. 

Rapo (T.). On the problem of Plateau. (Ergebnisse der Mathematik und ihrer 
Grenzgebiete, Band 2, Heft 2.) Berlin, Springer, 1933. 109 pp. 

Ramsey (A. S.). Elementary co-ordinate geometry. Part 1: The straight line. 
Cambridge, University Press, 1933. 4+38 pp. 
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RITTER (E.). See KLEIN (F.). 

Russet (B.). Essais sceptiques. Traduit par A. Bernard. Paris, Editions 
Rieder, 1933. 

SAINTE-LaGuE (A.). See ILiovici (G.). 

SLoBIn (H. L.) and WiLBur (W. E.). Freshman mathematics. Book 4: A brief 
introduction to the calculus. New York, Ray Long and Richard R. 
Smith, 1933. Pp. 6+411-461. 

Situ (P. F.) et Gate (A. S.). Eléments de géométrie analytique. Paris, Vui- 
bert, 1933. 428 pp. 

StrepA (W.). Johann Albrecht Euler in seinen Briefen 1766-1790. Leipzig, 
Hirzel, 1932. 43 pp. 

(H.). See Mark (H.). 

Ver Eecke (P.). Pappus d’Alexandrie. La Collection Mathématique. Oeuvre 
traduite pour la premiére fois du grec en francais, avec une introduction 
et des notes, par P. Ver Eecke. 2 volumes. Paris et Bruges, Desclée de 
Brouwer, 1933. 128+364+507 pp. 

WaacE (E.). See (V.). 

Watcott (G. D.). An elementary logic. New York, Harcourt, Brace and 
Company, 1931. 16+451 pp. 

(P.). See Perrce (C.S.). 

WHEELWRIGHT (P.). See BURNHAM (J.). 

(W. E.). See SLosin (H. L.). 

ZoitL (O.). Mathematisches Arbeits- und Lehrbuch fiir alle Arten héherer 
Lehranstalten. Geometrie Oberstufe. Braunschweig, Vieweg, 1932. 


PART II. APPLIED MATHEMATICS 


Apams (H. C.). See CHETTOE (C. S.). 

Averitt (C. C.) and Frost (L. M.). Some factors underlying forest fire 
insurance in Massachusetts. (Harvard Forest Bulletins, No. 18.) Cam- 
bridge, Harvard University Press, 1933. 10+-76 pp. 

BACHELARD (G.). Les intuitions atomistiques (essai de classification). Paris, 
Boivin, 1933. 162 pp. 

Beck (G.). See Marx (E.). 

Betz (A.). See PRANDTL (L.). 

Biocu (F.). See Marx (E.). 

Bow1E (W.). Isostasy. New York, Dutton, 1932. 275 pp. 

Brace (W.). The universe of light. London, Bell, 1933. 11+283 pp. 

Brasseur (H.). Structures et propriétés optiques des carbonates. (Actualités 
Scientifiques et Industrielles, No. 51: Exposés de physique moléculaire, 
II.) Paris, Hermann, 1932. 28 pp. 

BriLtouin (L.). La diffraction de la lumiére par des ultra-sons. (Actualités 
Scientifiques et Industrielles, No. 59: Exposés sur la théorie des quanta, 
publiés sous la direction de L. Brillouin, II.) Paris, Hermann, 1933. 32 pp. 

BRILLOuIN (M.). See SCHRODINGER (E.). 

DE (L.). See FOURNIER (G.), NécutcEéa (E.). 

Burcer (O.). Berechnung von Gleichstrom-Kraftiibertragungen. Berlin, 
Springer, 1932. 82 pp. 

Burwinc (B. B.). See CoNSOLIVER (E. L.). 
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CANFIELD (D. T.). Vector representation for electrical metermen. New York, 
McGraw-Hill, 1933. 180 pp. 

CaRRERE (F.). Dynamique de |’électron et de l’atome. Atomistique générale. 
Lyon, Société Anonyme de I’Imprimerie A. Rey, 1933. 166 pp. 

CuaFFEE (E. L.). Theory of thermionic vacuum tubes. Fundamentals, ampli- 
fiers, detectors. New York, McGraw-Hill, 1933. 234-652 pp. 

Cuazy(J.). Cours de mécanique rationnelle. Tome 2: Dynamique des systémes 
matériels. Paris, Gauthier-Villars, 1933. 64461 pp. 

CueETToE (C. S.) and Apams (H. C.). Reinforced concrete bridge design. 
London, Chapman and Hall, 1933. 18+400 pp. 

ConsoLiver (E. L.) and Burtinc (B. B.). Automotive electricity. 2d edition. 
New York and London, McGraw-Hill, 1933. 609 pp. 

Curry (W. A.). See Morecrort (J. H.). 

Davies (C. W.). The conductivity of solutions. 2d edition, revised and en- 
larged. London, Chapman and Hall, 1933. 10+281 pp. 

Desye (P.). See Marx (E.). 

DieuLerait (C. E.). La determinacién de la tendencia secular en las series 
econémicas. Rosario, Universidad Nacional del Litoral, 1932. 

DitscHe (R.). Neues iiber Zentralbewegung. Leipzig, Akademische Buch- 
handlung C. Graef, no date. 

DowELt (G.). See RussELt (P.). 

ErnsTEIN (A.). On the method of theoretical physics. The Herbert Spencer 
Lecture delivered at Oxford 10 June 1933. New York, Oxford University 
Press, 1933. 20 pp. 

ErK (S.). See EucKEN (A.). 

Eucken (A.) und JaKos (M.), herausgegeben von. Der Chemie-Ingenieur. 
Band 1: Physikalische Arbeitsprozesse des Betriebes. Teil 1: Hydro- 
dynamische Materialbewegung, Warmeschutz und Warmeaustausch, 
bearbeitet von M. Jakob und S. Erk. Teil 2: Mechanische Materialtren- 
nung, bearbeitet von C. Naske, H. Madel und W. Siegel. Leipzig, Aka- 
demische Verlagsgesellschaft, 1933. 19+539+10+385 pp. 

Fanta (E.). Die Betriebsgrundlagen der Lebensversicherung. Berlin, Carl 
Heymanns Verlag, 1932. 144 pp. 

FELGENTRAEGER (W.). Feine Waagen, Wagungen und Gewichte. 2te, ver- 
mehrte und umgearbeitete Auflage von “Theorie, Konstruktion und 
Gebrauch der feineren Hebelwaage.” Berlin, Springer, 1932. 6+308 pp. 

Fiso (G. D.). Arc-welded steel frame structures. Designing, estimating and 
construction data. New York and London, McGraw-Hill, 1933. 411 pp. 

Fournier (G.) et Guittor (M.). Sur l’absorption exponentielle des rayons 
8 du radium E. (Actualités Scientifiques et Industrielles, No. 57: Ex- 
posés de physique théorique, publiés sous la direction de L. de Broglie, 
VII.) Paris, Hermann, 1933. 37 pp. 

FRANKLIN (P.). Differential equations for electrical engineers. New York, 
Wiley, 1933. 8+-299 pp. 

FREUDENBERG (K.), herausgegeben von. Stereochemie. Eine Zusammenfassung 
der Ergebnisse, Grundlagen und Probleme. Lieferung 9. Leipzig und 
Wien, Deuticke, 1933. Pp. 1277-1377. 
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Frier (J. D.). Aero engines. An elementary treatise. Volume 1: Thermody- 
namics, combustion, cooling, testing. London, Charles Griffin, 1933. 169 pp. 

Frost (L. M.). See Averitt (C. C.). 

Garcia (G.). Movimiento de los proyectiles en el aire. Férmulas generales. 
Chorrilos, Escuela Militar, 1933. 24 pp. 

GEwERTz (C. M.). Network synthesis. Synthesis of a finite four-terminal 
network from its prescribed driving-point functions and transfer function. 
London, Bailliére, Tindall and Cox, 1933. 6+257 pp. 

GOLIKERE (R.K.). Through wonderlands of the universe. Bombay, Tarapore- 
vala, and London, Kegan Paul, 1933. 18+-400 pp. 

GREENE (A. M.). Elements of power generation. New York, Wiley, and Lon- 
don, Chapman and Hall, 1933. 

GRIMSEHL (E.). A textbook of physics. Edited by R. Tomaschek. Authorized 
translation from the 7th German edition by L. A. Woodward. Volume 2: 
Heat and sound. London and Glasgow, Blackie, 1933. 11-4312 pp. 

GvuILLot (M.). See FourRNIER (G.). 

Happon (J. D.). An introduction to aeronautical engineering. Volume 3: 
Properties and strengths of materials. London, Pitman, 1933. 187 pp. 

HANLE (W.). See Marx (E.). 

HARNWELL (G. P.) and Lrvincoop (J. J.). Experimental atomic physics. New 
York, McGraw-Hill, 1933. 472-+-13 pp. 

Haywarp (H.W.) and others. Structural mechanics. New York and London, 
McGraw-Hill, 1933. 182 pp. 

HEITLER (W.). See Marx (E.). 

HEvsseEL (G.). Elementare Elektrizitatslehre. Teil 2: Das elektrisches Feld. 
Géttingen, Phywe-Verlag, 1933. 181 pp. 

HINSHELWoop (C. N.). The kinetics of chemical change in gaseous systems. 
3d edition. Oxford, Clarendon Press, and London, Oxford University 
Press, 1933. 74-392 pp. 

Howzt (A.). Die Schule des Elektrotechnikers. Lehrbuch der angewandten 
Elektrizititslehre. 3te, vollstindig neubearbeitete Auflage. Band 5: 
Theorie, Berechnung und Konstruktion der synchronen Wechselstrom- 
maschinen. Bearbeitet von J. A. von KGénigsléw. Leipzig, Verlag Schafer, 
1932. 296 pp. 

Hucues (L. E. C.). Elements of engineering acoustics. An account of the 
factors which influence the reproduction of sound. London, Benn, 1933. 
11+159 pp. 

HumBert (P.). Exercices numériques d’astronomie. Paris, Vuibert, 1933. 
6+90 pp. 

JaKos (M.). See EuckeEn (A.). 

Juvet (G.). La structure des nouvelles théories physiques. Paris, Alcan, 1933. 

KLEMPERER (O.). Einfiihrung in die Elektronik. Die Experimentalphysik des 
freien Elektrons im Lichte der klassischen Theorie und der Wellenmech- 
anik. Berlin, Springer, 1933. 12+303 pp. 

von K6niGsLéw (J. A.). See (A.). 

DE Kronic (R.). See Marx (E.). 

Kruppa (E.). Technische Ubungsaufgaben fiir darstellende Geometrie. Band 
2: Mappe. Leipzig und Wien, Deuticke, 1933. 
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Kyser (H.). Die elektrische Kraftiibertragung. 3te, vollstandig umgearbeitete 
und erweiterte Auflage. Band 2: Die Niederspannungs- und Hochspan- 
nungs-Leitungsanlagen; Entwurf, Berechnung, elektrische und mechan- 
ische Ausfiihrung. Berlin, Springer, 1932. 10+490 pp. 

Larcueé (K.). See Marx (E.). 

von Lave (M.). See Marx (E.). 

Livincoop (J. J.). See HARNWELL (G. P.). 

MapeEL (H.). See EucKEN (A.). 

Marx (E.), herausgegeben von. Handbuch der Radiologie. 2te Auflage. 
Band 6: Quantenmechanik der Materie und Strahlung, bearbeitet von 
G. Beck, F. Bloch, P. Debye, W. Hanle, W. Heitler, R. de Kronig, K. 
Larché, M. von Laue, G. Placzek, H. Sack. Teil 1: Atome und Elektronen. 
Leipzig, Akademische Verlagsgesellschaft, 1933. 10+466 pp. 

Meap (D. W.). Hydraulic machinery. New York and London, McGraw-Hill, 
1933. 406 pp. 

Miiter (K. B.). Telephone theory and practice. Automatic switching and 
auxiliary equipment. New York and London, McGraw-Hill, 1933. 490 pp. 

von Mises (R.). Fluglehre. Vortrige iiber Theorie und Berechnung der 
Flugzeuge in elementarer Darstellung. 4te Auflage. Berlin, Springer, 1933. 
6+-400 pp. 

Monk (S. G.). Electrical transformer theory. London, Pitman, 1933. 148 pp. 

Morecrort (J. H.), Pinto (A.), and Curry (W. A.). Principles of radio 
communication. 3d edition, thoroughly revised. New York, Wiley, and 
London, Chapman and Hall, 1933. 184-1084 pp. 

Mortara (G.). Sommario di statistica. 2a edizione. Milano, Universita 
Bocconi, 1933. 

NASKE (C.). See EucKEN (A.). 

Nécutcéa (E.). Sur la théorie du rayonnement d’aprés C. G. Darwin. (Ac- 
tualités Scientifiques et Industrielles, No. 56: Exposés de physique théori- 
que, publiés sous la direction de L. de Broglie, VI.) Paris, Hermann, 1933. 
24 pp. 

Nicutescu (I. I.). Untersuchungen iiber die Energieiibertragung und Stoss- 
dauer beim geraden zentralen Stoss zylindrischer Stabe. Freiberg i. Sa., 
Verlag Mauckisch, 1932. 63 pp. 

Ower (E.). The measurement of air flow. 2d edition, revised and enlarged. 
London, Chapman and Hall, 1933. 8+-243 pp. 

Pinto (A.). See Morecrort (J. H.). 

PLAczEK (G.). See Marx (E.). 

PRaANpDTL (L.) und Betz (A.). Ergebnisse der Aerodynamischen Versuchsan- 
stalt zu Gottingen. Lieferung 4. Miinchen und Berlin, Oldenbourg, 1932. 
153 pp. 

Proca (A.). See SCHRODINGER (E.). 

Ruopes (J. E. W.). Phase rule studies. An introduction to the phase theory. 
London, Oxford University Press, 1933. 10+131 pp. 

RussELL (P.) and Dowett (G.). Competitive design of steel structures. 
London, Chapman and Hall, 1933. 22+426 pp. 

Sack (H.). See Marx (E.). 
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ScHRODINGER (E.). Mémoires sur la mécanique ondulatoire. Traduit par A. 
Proca. Préface de Marcel Brillouin. Avec un avant-propos de I’auteur et 
des notes inédites spécialement écrites pour cette traduction. Paris, 
Alcan, 1933. 26+-237 pp. 

SIEGEL (W.). See EucKEN (A.). 

SPEIDEL (W.). Wirtschaftliche Energieverteilung in Drehstromkabelnetzen. 
Miinchen und Berlin, Oldenbourg, 1932. 113 pp. 

STEPHAN (P.). See WIEGNER (G.). 

TEICHMANN (A.). See THALAU (K.). 

Tuaau (K.) und TeIcHMANN (A.). Aufgaben aus der Flugzeugstatik. Berlin, 
Springer, 1933. 11-+345 pp. 

ToMASCHEK (R.). See GRIMSEHL (E.). 

VoGTHERR (K.). Das Problem der Gleichzeitigkeit. Miinchen, E. Reinhardt, 
1933. 195 pp. 

WIeEGNER (G.) und STEPHAN (P.). Technische Physik. 5te Auflage. Band 1. 
Leipzig, Teubner, 1933. 312 pp. 

Woopwarp (L. A.). See GriMSEHL (E.). 

ZEHNDER (L.). Der Ather im Lichte der klassischen Zeit und der Neuzeit. 
Tiibingen, H. Lauppschen, 1933. 76 pp. 


OFFICIAL COMMUNICATIONS 


meetings of the Society have been fixed at the following 
times and places: 


New York Ciry, October 28, 1933. 


Abstracts must be in the hands of Associate Secreta a 501 
West 116th St., New York City, not later than October 7. rofessor R. L. 
Jeffery will deliver an address on Theories of integration. Abstracts re- 
ceived by the Secretaries by September 9 will appear in the September 
issue of the 


CINCINNATI, OnI0, December 1-2, 1933. 


Abstracts must be in the hands of Associate Secretary M. H. In- 
graham, University of Wisconsin, Madison, Wis., not later than Novem- 
ber 11. Abstracts received by the Secretaries by November 4 will appear 
in the November issue of the Buizetin. 


PASADENA, CaLirorNniA, December 2, 1933. 


Abstracts must be in the hands of Associate Secretary T. M. Putnam, 
University of California, Berkeley, Calif., not later than November 11. 
Abstracts received by the Secretaries by November 4 will appear in the 
November issue of the Buxretin. 


CAMBRIDGE, MASSACHUSETTS, ANNUAL MEETING, December 
27-29, 1933. 


This meeting is to be held in conjunction with the A.A.A.S. and the 
M.A.A. There will be a symposium on General Analysis. The Bocher 
Prize will be awarded. Abstracts must be in the hands of the Secretary of 
the Society, 501 West 116th St., New York City, not later than Novem- 
ber 30, 1933. Abstracts received by the Secretaries by November 4 will 
be published in the November issue of the BULLETIN. 


R. G. D. Ricwarpson, Secretary of the Society. 


Articles for insertion in the Butietin should be addressed to E. R. 
Hepricx, Editor of the Butterin, University of California at Los An- 
geles. Reviews should be sent to W. R. Lonciey, Yale University, New 
Haven, Conn. Notes should be sent to H. W. Kuun, Ohio State Uni- 
versity, Columbus, Ohio. 

Subscriptions to the Buiietin, orders for back numbers, and in- 
quiries in regard to nun-delivery of current numbers should be addvessed 
to the American Mathematical Society, 450-459 Ahnaip St., Menasha, 
Wis., or 501 West 116th St., New York. 

e initiation fees and the annual dues of members of the Society 
(see this Buttettn, p. 322, May, 1930; and the List of Officers and 
Members, September, 1932, p. 66), are oe to the Treasurer of the 
Society, Professor G. W. Mullins, 501 West 116th St., New York City. 
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